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One set of spare parts serves 
all these 18 HERCULES engines 


Here’s parts interchangeability to warm a 
maintenance man’s heart! Hercules designed the 
new DD diesel and GO gasoline engines with the 
user in mind: succeeded in achieving a unique 
degree of interchangeability that reduces spare 
parts requirements for Hercules-powered equip- 
ment to a minimum. 

Actually, the illustration above doesn’t tell the 
whole story. To do that, we'd have to show 6 
power units as well as all 18 models of 3, 4, and 
6-cylinder engines available in the DD and GO 
series—a total of 24 power plants using many of 


the same wearing parts! 


This maintenance economy is another reason 
you should specify dependable Hercules gaso- 
line, diesel, or LP-gas engines for the equipment 
you build. For the full story on these engines, 
write Hercules Motors Corp., Canton 2, Ohio 
or call your Hercules distributor: there’s one in 


the Hercules worldwide network near you. 


HERCULES 


HERCULES MOTORS CORPORATION 
Canton, Ohio 





get your reprints 
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FEATURE ARTICLES 


Reader Service Cards 

in each Design Edition 

list 12 articles selected for 
their lasting reference value and 
reprinted for easy filing. 


The following articles 
will be available next week. 
Single copies are free, 


while the supply lasts. 


Pressure Drops in Air Valves 


Molded Silicon Rubber Parts 
12 Ways to Load Test Gears 
Multirate Helical Springs 
Which Cantilever Beam is Best 
Which Way to Make a Cam 

Ways to Start High-inertia Loads 
Exotic Metals Seek Employment 
Which Adhesive for What 
iextured Steel 


Bearings for 300 F and Up 


Plastics for Abrasion Resistance 





coming 
next week . 


the 
DESIGN edition 


for April 14 


FEATURING 


Atomic energy: the facts. 
Here's where we stand, and how we can step up future 


progress 


Semiconductors—revolution at your elbow. 
Solid-state physicists see a growing number of fascinating 


and important, applications ahead 


A fresh look at leaded steel. 
The addition of lead gives good machinability and less 


worry about loss of tensile, impact and fatigue strengths 


Molded silicone rubber parts. 


Tips on curing methods, shape of part and other variable 


Pressure drops in air valves. 
A technique for estimating pressure losses in a pneumati 


system, component by component 


12 Ways to retain electron tubes. 
A mechanical problem—here's what's available, their 


advantages and disadvantages 


Spring clutches for faster response. 
A helical spring bridging input and output shafts is idea 


for high-speed indexing 


Shrink-fit nomograph. 


For steel and cast-iron rings 
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MONORAIL: SAFETY, SPEED AND SILENCE. An old idea given new life 
by better materials, better propulsion and lowered costs 


HOW YOU CAN BUY TIME. Get your product through Research, Develop- 
ment and Production in nearly half the time 


POINTS OF VIEW. An engineering society official and representatives 


of industry discuss: How can engineering conventions be improved? 


TRENDS IN APPEARANCE DESIGN. The Jolly—a custom-built car for 
hunters, fishermen. A dump truck with an aluminum body 


FIELDS OF INTEREST: 


Glassed plastics tackle new jobs 

Metal cost patterns—how they're changing 
Metallorganics heading for the limelight 
Window glass for high temperatures 
Silicon carbide protected to 3000 F 


Polishing need not deform metal surfaces 
Hard-clad rolled steel coming soon 


Nuclear fuel elements from powder metal 


Ceramic electron tubes are on the way 
Transistors sealed in glass 


Computer abstracts scientific papers 


Hydraulic pressure built up in a hurry 
Conveyor-belt design for dynamic conditions 
Midget pump with capacity of 31 gpm 
Gas-engine refrigerators for trucks 


Leipzig fair spotlights Soviet lag in design... . 


Fusion—some doubts about the latest reports. . . 


High-temperature aircraft tires under development. 


More Federal money for basic research 


New third-stage rocket for Vanguard 
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2 SIDELIGHTS 


HOW YOU CAN BUY TIME 


@ Long lead times for R & D work 
may be shortened by overlapping 
schedules (p. 22) but certain prac 
tices defy the scheduler’s bravest ef 
forts. From the West Coast we 
hear of an engineer who did a 
double-take when he passed an in- 
spection bench and saw the inspec 
tor with a book of Army-Navy 
standards propped open in front of 
him. He was busy with micrometer 
ind thread gage, checking woodscrews used to assemble boxes in which 
the company’s product is shipped 


@ Top executives just don’t like the reports they receive from R&D 
departments. In a survey by Scientific Apparatus Makers Assoc. of 500 
presidents and executive vice-presidents, only one in seven found theit 
R & D reports even satisfactory. They wanted more significant conclu- 
sions, more stress on implications of results, more attention to the poten 
tial market value of research work. Researchers are therefore expected 
to be not only brilliant and inventive. They must also be expert market 
inalysts, economists and applications engineers 

l'his is where we get off the bandwagon. Engineers have gone much 
more than halfway toward meeting the lay public on its own terms. We 
can’t all be da Vincis. Let the presidents, for a change, put a little more 
effort into understanding and interpreting the findings of their own 


R & D departments. If that’s not their job, what is? 


@ When inquiring about conferences (p. 36) we found one cynical 
definition that may have more than a grain of truth. A conference, says 
this lexicographer, is a place where conversation is substituted for th 
dreariness of labor and the loneliness of thought. 


@ Speaking of definitions, and remembering some of the recently quoted 
| 
testimony and newspaper interviews of engineering, rocket and space age 


we are moved to reprint the definition of an expert. X, we 
tudied, symbolizes an unknown quantity. A spurt (spert?), for 


ses, Is a drip under pressure. 


I I 
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MORE ABOUT THE GARLOCK 2 000 
, 


"MIRROR-FINISH'" 
ON GARLOCK METAL PACKINGS 


... provides positive sealing at no extra cost 


Now all Garlock Metal Scraper and Packing Rings have a surface finish of 
10 micro-inches or less! And flatness of the rings is measurable in light 
bands; which means a more positive seal between ring and groove. This 


t-case design 
design vs 


exclusive Garlock advantage has been made possible through improved 

manufacturing technique and is offered to you without additional cost. 
Garlock Metal Packings with the exclusive ''Mirror-Finish" are another 

part of the famous “Garlock 2,000" . . . two thousand styles of packings, 


withstands 


gaskets, and seals for every need. The only complete line. That's why you Garlock Metal Pocking 
9 . p ` . ` ος re Cane aN 

get unbiased recommendations from your Garlock representative. Call bronze, carbon, bakelite 
á > 4 à " Adia und babbit are precision 
him or write for Metal Packings Folder 3888-9. μμ ρω. 
ns of size and finish as 

suring maximum efficiency 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada, 


; Packings, Gaskets, Oil Seals, Mechanical Seals, 
IZ. πε L O «— NX. n Molded and Extruded Rubber, Plastic Product: 





BOXES 


Box fingers 
space to take 
box sides. 


TABS 


does not disturb 
flat areas. 


HOW TO FORM.. 
ums n 


HEMS 


Acute angle is 
flattened in 
second bend. 


RECTANGLES 


Open end 
finger forms 
ony closed 
shape. 


with a 


DI-ACRO 


The Di-Acro Brake is a six-in-one 
precision metal working machine sim- 
ply tooled for a variety of jobs. Ten 
models in 6”, 12^, 18” and 24” widths 
handle up to 16 gauge mild sheet steel. 


See Di-Acro Machines at Booth 
161 Design Engineering Show 
7 1 


il 14-1 nternational Amphi 


O'NEIL-IRWIN 
MFG. CO. 


333 Eighth Avenue 
Lake City, Minnesota 


PRECISION 
METALWORKING 
MACHINES 


diacr? 


READER TO 


Liberty, Equality—and 65 
l'o the Editor 


Sometimes things UZ me 


When I car 0 l untn the 
ige of as \ had 
better find a good connection befor 
| was 40. I never could figuri 
the magic of the figure 40 
Neither 


of PRopuci 


out what 


in I now, looking at p 


l| NGINEERING, 


determine just what the m 
figure 65 

Possibly | I ; estab 
lished 65 as an age a hich, he felt 
he was getting tired Actually 


} 
quit |i few men in his occu 


re remarkabD t 


universal applicati 


1 
ry figure would appear 
he conce 

n outcrop ot 


of M irx 


equality 

most superhci 
Actually, the 

ients, which 

one, knows no eg 

Roman tenet 


men do the 


man 


ible 


i 
chosen life WOTN, 
time pontificate 
nity and indivi 


] 
| even 


practica 
What d 

do, in a time of 

In the average case, he’ 


or else. I take it that voi 


seriously propose that he exist on 


EDITOHR 


government dole, or do you? If ever 


ou find a politician successfully sub 


isting on that amount of money, wire 


me collect NAME WITHHELD 


in Animal 


Voice of the Peepul 


lo the Editor 
hanks for the reprints of “Why 
Need to Know” (Dec : 
For a third of a 


16, '57, p 
century I have 


shout 


| nginccr 


ind 


pul have begun an 

il, they are mo 

ning to the things which 

DuBridge and Conant 
| X ther have bx 

many yea 

momentarily, ind 

» the TN et, or 

f Presley, 

use Sagan. ( 

uMmiNg 


! 
i 


Jackson Pol 
lvfford Still 
S and the multi 
chrome plated, 
the garage 


Ihe 


ibout, 


in 
| will 
ind again 
me friends 
be the 


i ' 
ilmed down a littk 
it the bite on som 


1 


contribute | cholarships 


But 

put 

Doctorate it 
Bruce Burns 


Enginee 
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American ... 


DE VELOPM EN 
TS 
TO WATCH 


Metallorganics are heading for the limelight . . 


though this group of compounds has more claim 


is, NCW 
to longevity than novelty (some have been known | 
for vears But the term itself is only now comings ributvltin compound 
into general use, and many of the compounds it 
covers are both new and newswor 
Met llorgan , OI orgal 
ill label for carbon-hvdroget 
metallic gr ups. Among 
fuels and catalvst 
density plastics 


Now that the 


High-temperature aircraft tires 


that won't need insulation 
protect them against supersonk 


1 US Rubber research program Ihe compan 
building tires of such combinations as wire-reinfor 


Window glass that stands high temperatures 


$ 


for furnaces and test instruments; and ned used 
in supersonic planes, it’s just about as important a material rh AMC 
heat-resistant metal Yet, ivs th Air Materiel ibl I IU to YUU 
Command: while today’s glazing materials are s nformation on th« 


factory for aluminum-skinned planes, there is no glas [ \ICPBMIM, W 


IS IK eded 


5.4 million women . . . 

ilmost half over 45, and 2.2 milli 
will be added to the labor force 1 
Secretary of Labor James P. Mitcl 
be, to a large extent, unskilled 


there will be almost no chang 


New sealing process . 


that brings glass 
conductor RES it 
velass-enclosed transistor 
Corning Glass Works de 
introducing a | cH 
OW ts thi mth. Other 
power units this month her 


ivallable in the near futur 


Hermetically sealed in 10 sec, glass tubing 


right) forms enclosure for transistor (center 
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American... 


(continued) 


DEVELOPMENTS 


__ TO WATCH... 
ως οι an 


Hard-clad rolled steel . . . 


may soon reach the commercial market, savs 
Lukens Steel Co. It is rolling steels clad with four 
tough metals: Hastellov B, F, C 


licves the first two at least have reached the point 


and titanium; and 


where potential commercial applications can be dis 
cussed 


Ihe other two, Hastellov C and titanium 


lad stec ire still in the development stage, but 


Improved ceramic electron tubes 
About half 


the size of the miniaturized units unveiled two vears 


igo, these new models are discs bareh } in. in dia 


ire under test at General Electric 


ind 4 in. thick, made of alternate lavers of titanium 
metal and a special clay 
IO to 1500 F, thev take 


temperature in that the 


Designed for operation it 
idvantage of the ambient 


contain no heater element 


they're ready to 


quiries on properties and possible usc 


Lukens engineers sa\ inswer in 


As with most clad materials, these are expected t 
of the costly solid material at a 
price significantly below that of solid materials of 
comparable gage." (For more information on tita 
nium-clad steels, see PE—Sep. 16, '57, p 111 


offer "the qualities 


All the heat necessary,” say GI 


rescarchers, IS 
provided bv their environment." GE emphasizes that 


the design is 


still in the lab, and no tubes are avail 
udlv that thi 
brings the electron. tube, once bulla 


n to the size of its 


ible commercially; but GE notes p 
development 


competito the 


Ceramic and powder-metallurgy techniques 


ire being pressed into service to provide fuel 


elements for new-type nuclear reactors. Fuel-element 


fabrication, a major factor in nuclear-power 


directions. Th« 


plant 

ts, is being attacked from mam 
photographs here show a process developed by 
Atomics International to produce fuel elements for 


OMRI Organic-Moderated 


Xeactor Experiment 


Use of uranium in the oxide form, plus stainless 


Uranium oxide and powdered stainless steel are com- 
pacted in special hooded press to form fuel-element core 


at Atomics International Div., North American Aviation 


6 AMERICAN 


steel powder, to form th« re of the fuel element, 


ind sandwiching this core between stainless-steel 


plates provides an element that is nsiderabh 
more stable under heat and radiation than the con 
Plate type 
here also facilitate heat transfer 

tion on reactors and 


Pl , 14, 58, p 52 


i à 

ventional metal tvpes sandwiches use 

For more informa 
h] 

energy problems, sec 


gy ] 
-ARG 


itóm 


Powdered core is then placed between stainless steel 
plates, and sandwich is rolled to size (a 10-fold reduction 
in thickness, achieved by hot and cold rolling 
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It your product 


must operate 
under these 

















HIGH 


21st) i δἱ X τμ 7 
Š A CORROSIVE 


CHEMICALS 


you'll get better market acceptance by using 


hose of TEFLON TFE-fluorocarbon resin 


In designing for durability, it’s best to ses made v 
l'FE-fluorocarbon resin. Wherever lines carrving corrosives 
to vibration, impulsing or flexing, hose of TFI 
performance. Few chemicals known to man have any eff 
Even the non-flammable hydraulic fluids have no « 

operate continuously at 500° | 

It handles live steam without 


1 
viscous substan 
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Brighter picture, greater contrast. Even this dimly illumi- pictured on monitor 
' depth and detail when TW 


nated underwater scene 


en 1T 
Rains 


camera made 


(inset) of super-sensitive new 


vith nickel-containing metal shield. 
D> 


How nickel sharpens the “eye” 
of the military's new underwater TV camera 


At the bottom of the ocean, it i lard 


enough to see with your naked eye. 


of a TV camera 


it was out of the 


For the “evye” 
age orthicon l 
intil Admiral Corpora- 


tion p it its de 


4 


T on 
igners to work on an 
I 


extra sensitive instrument for the 


Armed Fori es 


They worked out a spe ial system 
of circuits that “magnify” the light 
the camera receives. But stray mag- 
netic fields set up by these circuits 
wandered, interfering with the cam- 
era’s operation. 


To overcome this interference, 


Admiral’s engineers built a shield of 
a special nic kel alloy called MuMetal? 
around the image orthicon. This al- 
lov, (71* nickel possesses high 

permeability. In effect, it 
path-of-least- 
resistance which detours these stray 
from vital parts of the 


magnetic 
provides a magnetic 


fields away 
equipment. 


The result is a TV camera that can 
“see” as much by the flicker of a 
match as a man with 20/20 vision 
sees by the light of a 150-watt bulb! 


And because the camera must be 
able to operate under water, it has 


nickel-plated hardware to provide 
corrosion resistance. And nickel- 
containing stainless steel hardware 
where mechanical strength is needed. 


Do you have a metal problem? One 
that involves magnetism .. . shield- 
high or low 
fatigue or some 
other complicating factor? Talk it 
over with us. We — and nickel — may 
be able to offer constructive help. 


ing... corrosion... 
temperatures 


\ I 3 ( 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street wo New York 5, N. Y. 
A ec INCO 


INCO NICKEL 


NICKEL ALLOYS PERFORM BETTER LONGER 
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American .-- Washington 


DEVELOPMENTS 
TO WATCH... 


Tna όν n 








A new third-stage rocket .. . 


will be used in Navv's future Vanguard shoot the third-stage rockets in its fut Vang 
[t is being built by the Allegany Ballistic Laborator [here are ven more Vanguard shoots slat 
Hercules Powder Co.), Cumberland, Maryland fore the end of the vear. But, the Na: t 
Both Alleganv and Grand Central Rocket Com ut a time schedule for them. Now that it 





( 
pany, Redlands, California, had contracts to build small 6-in. test ball in orbit, th 
solid-fueled third-stage rockets for Vanguard. Grand l pressure on the Vanguard scient 
Central’s rocket came along faster, but Allegan Although the next Vanguard shoot ll 
promised to be mor powerful ibeled as a test firing, it will carrv th 
lor this reason, Na Kept pumping money int ru instrumented satellit | hei tf 
the project NOW. Allegan s rocket 1s reported t vill be with instrumented ball 
be read: Ihe Naw A it say howe r how much he final firing of the V g 





INOT 


powertu ( [ 
on, th chance ire that th Na vill alternat l ected t [ 





Federal outlays for basic research . 


ς n s Inam I X erant } it I ὶ 





Fresh water from salt... 
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World-wide ht 


DEVELOPMENTS 
TO WATCH 


Pointers for belt design 


from a continuing study of conveyor belts more rigid of two belts, rather than the more flexible, 
innover Institute of Technology in West Ger nay be better able to stand bending movements. Fur 
Static tensile strength, Institute researchers ther testing is deemed necessary before the flat state 
int out, is often used as a gage of conveyor belt ment can be made that stiff belts are superior to flex 
ife, and there is a temptation to increase the number ible ones. But these tests do at least show that 
f plies to increase strength and durability. But, says when behavior under alternate bending is to be in 
the Institute, this does not take into account th« vestigated, short-term tests . cannot under am 
that a conveyor belt must withstand repeated ircumstances provide reliable criteria for classifica 

ind that stresses at the loading point and ion 
re the belt passes over the roller may Ihe Institute also points out that mean values 
than the figure for over-all capacity hould not be used to evaluate test results of fabric 
hus, a belt may fail even though einforced belts because "the strength of a svsten 


th meets specifications f threads must alwavs be judged on the basis of 


reng 


i 1 


so far made indicate that the the weakest members 


I 


Protection for silicon carbide at 3000 F... 
laimed by West German developers ne ial PM 
r heat conductivity 
few thousandth 
tive in providing protection for “1 


{ 


a means of repelling corrosive liquids and gases, and Charmotte-Industrie Hagenburger-Schwalb 


irg 
i 4 "n . . uM 4. — 1, 
| neutrili t ipillar l ! pi Pfal the produci 


A midget pump with a capacity of 31 gpm 
igainst a 200-ft head is being introduced by tator and 1 | [he rotor is said 


Holman Bros., Ltd mbourne, Cor ll, Eng be an adaptation of the rew” of the Archimede 
jand. It weighs just b is said to imp ut with 


t 


in important ition, a rotating 
tinuou self-priming lf-lubricating single-stage late, which the rotor engages to produce a “pulse 

unit that employs a rotor of “entirely ne rl I iction that is virtually positive.” | the 14-in 

hieve a pumping efficiency better that ' and ize. described above, the pump requires a prim 

) designed that all metal-to-metal « ct i i r of onlv 3.1 bhp. Speed range can be 750 t 


C ; y ; { f rni 
< ς ς ] Irou ὶ ) D 
I i ( il i l i t} 


i} 


Gas engine refrigerators 


for trucks and stationary installations hen power 
not available are being introduced bv Bitzer Kuehl 
maschinenbau GmbH, Sindeltingen/Wuertt, West 
Germany According to Bitzer, the gasoline engine 
v starting, low noise and vibration, and 
iutomatically under thermostat control 
vernor system is designed to maintain 

level of 1500 rpn 
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filtration problems? 


NY-SUL-LOFT', the NEW 100% nylon filter material, 


MAY TURN YOUR PROBLEMS INTO PROFITS! 


Air, smoke, gas, liquids — you name the tvpe 1007; nylon material has proven itself superio: 
of filtration that’s giving you trouble and it’s to all other filter media on the market. Take a 
very likely that NY-SUL-LOFT can help you. look at the results of a test conducted on-th« 
In recent applications, this remarkable new job by a leading air purification company: 


Before Use After Use 


Make your own tests! You'll find NY-SUL.LOFT's STAR WOOLEN CO., Dept. B, Cohoes, N. Y. 


| int 
a In 


rating po 
condition One was an ordinary, 
used material, (A). The other was new Ny-Sul-Loft 


Behind each was placed a second Ny-Sul-Loft filter 


Oo 


í 
100 nvlon hbers are permanently 


Send samples and specifications of Ny-Sul-Loft 
immediately to: 


minute, resilient "springs." That it is resistant to 


alkalis, acids and other chemicals which do not react 
with nylon. Why not take it from there see hou NAME 
this new material fills YOUR strictest requirements? 

TITLE 


Y O tandar 
5 i 


* Pat. applied for COMPANY 


STAR WOOLEN COMPANY 


Dept. B, Cohoes, N. Y. CITY 


ADDRESS 
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What's happening in SCIENCE 


Why the confusion 
on fusion? 
Was there, or wasn't 


tion? 


there, a 
[hat 


atonmuic-TC 


thermonuclear re 


still 


argu 
ment going on at 
hrst en 

Oct 
21, °57, p. 12) of British and Ameri 
can progress. Says Sir John Cock 
croft: “We are 90% certain that the 
conditions in ZETA (the British ac 
those needed for a 


thermonuclear reaction. Oth« 


search centers following the 


thusiastic announcements (PI 


celerator are 


ently are not so sure 

Ihe reason for the 
this: At temperatures 
1 00 


that a 


irgument" 
in the 
litt le 
reaction 
vould be a self- 
But 
tures in the 5-million-C range, 
not so certain. The 


observed 


range of 


million ( there 1s doubt 


thermonuclear would 


k 


take place ind it 


ustaining reaction it tempera- 


this is 


that are 


IC 
S 


neutron 
might be 
theri nnoloa: ς , . 
thermonucical rusion reaction; 


they might also result 
the inst 


electrical discharg 


byproduc ts 


trom 


heat and 


simply 
ibility induced by 
inside 
reaction tube 
Both 


tists 


American ien 
that if 
reaction has 


British ind 
though, 


thermonuclear 


agree, true 


been achieved, it will be 


Fast build-up 


\iResearch engineers needed a 
rig that would build hvdrauli 
from 0 to 450 psi in se 
fast. 

Object: to test the ability of 
oil-temperature regulator 
sudden, unexpected surges 

Solution: The svstem 
Solenoid valves 


air against 


test 
pressure 
ind drop 
it back down just 
new 
to withstand 
of fuel. 

liagrammed 


her control releas« 
] 

of pressure-multiplier pis 

ton, which has a top surface of 20 


sq in. ‘This in turn, exerts pressure on 


| 
piston extension, which has a one sq 


+ 


in. surface, developing the needed 450 


psi and applying it to the hydraulic 


stem that feeds the units under 


ruc $1 


test liming system uses 


discs acting on microswitches, and the 


cammed 


oscillograph is tied in to check over-all 


iCCuracv., 


12 


haps with the Sceptre Three thermo 
Aldermaston, 
15 expected to reach 10 to 12 


nuclear torus at which 


million 


C "in a few months’ time’: or with 


the larger model now being built 


30 to 40 million € 


|i long wav to 


that’s aiming for 
It will still be 
trolled 


though 


con 
economical fusion power, 
Experts agree that in this 
barely at the stage fission 


1942 


trey ] 
tremendous 


σοι wc ar 


À 
power reached in 


| 
handle the 


Learning to 
temperature 
reactions, 


involved in thermonuclear 


ind to harness the energy released, may 


than 
think lor a survey 


longei most 'copk 
stand on fission power 


14, '58, p. 52 


Ideas from coal 


Increased knowledge of combustion 


handling methods for bulk 


host of 


processes 
1 
materials, and a othe 


expe ted from 


niques, can be 
center 
Pittsburgh 


cooperative program ot 


coal research 


soon t 


tablished in 


center 


Coal 


dustry, the new 


ated by Bituminous Resear 


il by t 


produc 


Pressure Air 
y regulators 


Air reservoirs 


Hydraulic 
pressure ~ 


Oscillograph 


pressure, 


briefs . . . 


Ihermonuclear research is being 
pushed in West Germany too. Re 
Aachen ar 
million-amp currents and 
200.000 C “for at 
least a millionth of a second”; are now 
and better equip 
Institute for Hydro 
gen Fusion, to be built at the Juelich 
Atomic Center. 


I 
ilso under wa 


ind Kiel. 


searchers at said to have 
ichieved 


temperatures ot 


designing bigger 
ment for a new 
Fusion studies ar 
it Hamburg, Goettin 


gen, 


lon propulsion, free radicals, and mag 
imong the 
discussed at the SAI 
Meeting, April 
For a brush-up 


netohydrodynamics ire 
topics to be 
National Aeronautic 
) in New York 
m these advanced propulsion syst 


SCC PI à 23, ; > | 17 


S and 


avail 
AEC 


ut of the business 


Irradiation services aplenty ar 
vate industry, says 

trial and university 
equipped for sub 

to isotope radiation 


high ΟΠΟΤΕ 


ime on gv ma 
i 1 
| open for industrial usc 


ARG 


Outlet 
solenoid 


. Pressure 
multiplier 


___ Fue/ 
reservoir 


—Check valve 
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Glassed plastics : briefs 
tackle new jobs 


Closer control 

for such 
Heavy-duty valve seats, tie-down 

rings for electric motors, and shock 

ibsorbing foams point up the 

neering possibilities of new 

plastic combinations 
Announcing the results of 

ments with urethane foam 

Aniline Dn ot Allied ( hemk il 

Owens-Corning Fiberglas 

resilience, compression 

pressive strength. mar 

increased, and. per-cent 

duced," bv adding 

foaming mix. B 

length and coating, i Glass and plastic work together in this 

to engineer the foam for specific u Pfaudler valve, giving it a seamless, cor 


osior > rt > 
For instance, “when high-hystet rosion-resistant interior 


losses are desirabk 
cushioning, thev can 
idding 5 of in. mille 
to the foam. € impr: 
will be high 
offers sustained ri 
bounds slowly, making 
shock absorber 
lhe tie-down rings, di | 
Pittsburgh. Electrical. Insulatii 


$ $ 


ind now under test, replaced 


bands 2 


in. thick, previoush 

keep motors from tearing 

ipart under. heav 

hber-resin. rings ar o provide iøh] cliched metal 
high strength and electrical insulatiot ile or no deformation 


In the flush valve pictured lei | Beilby la: 
which has a one-piece 
head and stem, a 

lIFE-fluorocarbon resin 


long life and smooth operation How cost patterns Materials Price Trends 
manufacturer says the price . . 
parable to that of stainless ste are changing ' ‘admium 

lor information on another new i fl 
development in glass-fiber plastic ( να T— à; avi 
Spraved Reinforced Plast 


Jan 13 


8. p17 
>| 


Polyethylene (high density 


unor me |» HK cadmium αἱ 


Polyethylene | regular) 


ginning to slip. Prices of twi 


New hope for 
polished metals? plastics have been cut, too 


hart shows. But many industt 

Polishing need not deform metal ers predict an upturn- perhaps t 
surfaces, Australian metals researcher 1 second quarter. It might 
believe. They think it’s high time the iod idea to watch and wait b 


old Beilby-laver theorv was challenged making major materials shift 
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‚FOR TOUGHER 


HEAT-FORMED PARTS 


*MARLEX is a trademark for Phillips family of olefin polymers. 


PHYSICAL PROPERTIES OF MARLEX 





MELT INDEX 


IMPACT STRENGTH 

Va x V4 inch bar ft-Ibs/in notch 
ENVIRONMENTAL STRESS CRACKING 
Bell Laboratories Test, Fso hours 
BRITTLENESS TEMPERATURE 
50%, °F 

ELONGATION 


o 








DENSITY 


‘SOFTENING TEMPERATURE 
of 





TENSILE STRENGTH 
20 in. min, psi 
STIFFNESS 

psi 

HARDNESS 

Shore D 


NEW 

TYPE 2 TYPE 9 | TYPE 15 | TYPE 35 | TYPE 50 
"EM 09 | 5 | 35 | 50 
14.0 es | 245. —- 1.2 
60 
<-180 

30 

XT. 

260 


Pett) 150,0001150,000)1 
Pes | 66 


68 68 











X 
RIGID 
POLYETHYLENE 


A new addition to our line 


...FOR IMPROVED BLOW 


MOLDINGS 


...FOR BETTER 


EXTRUSIONS 


Type 2 MARLEX is a new low melt index extrusion 
grade resin now available to plastics processors in 
commercial quantities. Compare the data on the five 
types of MARLEX. See for yourself the advantages 
Type 2 offers you for vacuum forming, blow molding 
and extrusion applications— greatly increased tough- 
ness...higher impact strength . . . improved resist- 
ance to environmental stress cracking . . . higher 
melt viscosity . . . better creep resistance. 

If you vacuum form parts, you will appreciate the 
high melt strength of this new resin type because it 
minimizes sag. Large sheets are accurately formed 
with uniformly thick walls even in deep draw appli 
cations. The high melt viscosity of Type 2 MARLEX 
is also very useful if you extrude or calender sheet 

Greater creep resistance of Type 2 MARLEX im 
proves products made with extruded filaments, such 
as rope and seat cover material. And its increased 
resistance to environmental stress cracking is tailored 
for blow molders and extruders making bottles and 
tubes for packaging foods and drugs. 

If you would like a bulletin with further informa- 
tion on Type 2 MARLEX resin, please send coupon 
below. Or call your nearest MARLEX office. 


PLASTICS SALES i 


PHILLIPS CHEMICAL COMPANY 


DISTRICT OFFICES 
NEW ENGLAND AKRON WESTERN 


322 Waterman Avenue 318 Water Street 317 N. Lake Ave 
East Providence 14, R. | Akron B, Ohio Pasadena, Calif 
GEneva 4-7600 FRanklin 6-4125 RYan 1-0 


NEW YORK CHICAGO SOUTHERN & FOREIGN 
80 Broadway, Suite 4300 111 $. York Street Adams Building 

New York 5. N. Y Elmhurst, Il Bartlesville, Oklahoma 
Digby 4-3480 TErrace 4-6600 Bartlesv 


OE 
PHILLIPS CHEMICAL COMPANY 

457F Adams Building, 

Bartlesville, Oklahoma 


Please send me your bulletin 
on the 5 types of MARLEX 


Name: 
Position: 
Firm: 
Street: 


City: 





Progress with TITANIUM 


-— —— 


F Automated anodizing line with automobile — 12 
radiator grilles held in titanium fixtures. 


TITANIUM LASTS 20 TIMES LONGER 


in this anodizing process 


Close-up 
of moldings 
held in 
titanium 
tips on 
anodizing 
rack. 


ασ τα 
“ 

ο PP AN ΤΝ 
JF 
Pa P A 


Headlight assemblies held in titanium fixtures. 


'This automatic anodizing line at Reynolds Metals Company, Louis- 
ville, Kentucky, handles aluminum automotive parts on a huge scale. 
Parts such as window frames, grilles, hood moldings and headlight 
assemblies, are mounted on racks, which are first dipped in a bright- 
ener solution (highly concentrated sulfuric and phosphoric acid), then 
into an electrolytic bath. 


What metal should be used to make the racks? 'T'ypical rack life at 
Reynolds was only 6 days on one anodizing line until titanium was 
tried. Average rack life is now 120 days. 

For economy in construction, the basic racks are made of aluminum, 
which is rubber coated. The rack tips or holding fixtures, which must 
be left bare, are made of Mallory-Sharon commercially pure titanium, 
riveted or welded in place. 


Titanium in this mass production operation yields substantial sav- 
ings, prevents the disruption of constant replacements. Let us help 
you evaluate titanium wherever you have the problem of corrosion. 
Write for booklet listing titanium corrosion-resistance data. 


VALLORY-SHARON 


---Ἂ-Ἂ-Ἂ-------Ὃ-ὋἊὋὩὋἊὋἊὋὭἊὭὭὋὃὋὭ-ὋἊἊ-Ἂλω----αα. 
METALS CORPORATION . NILES. OHIO 


Visit us at Booth 284, Design Show, Chicago, April 14-17 


t Integrated producer of Titanium * Zirconium * Special Metals 


sas 


— 
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HORIZONS 


What Better Mousetrap? 


routine approach 
ngenuity does not flow 


ing or elaborate laboratories, or eve 


training. It is normally the child of neces 
has to make do without 


Hall found a practical production method 


Goodvear learned to vulcanize rubber 


kitchen stove. Rutherford worked 
than $10 worth of equipment you 


cloud chamber cost less than $10 t 


endle SS 
le l 
blem. The 


land 





IM SPECIFYING 
INTERNATIONAL 
POWER FOR OUR 
NEW MODEL X1A 


GOOD! OUR CUSTOMERS 
ARE ALREADY SOLD 
ON IT! 


AND IT'S BACKED BY 
WORLD WIDE SERVICE 


WE CAN COUNT 
ON PROMPT 
DELIVERY, TOO! 


Power - your easiest decision in 
designing that new product! 


Call THE MAN FROM INTERNATIONAL for product power—surest way to sat- 
isfy your customers, sales manager, service manager, and purchasing agent 


You make so many important decisions in developing 
a new product that it's good to know you can decide 
on International power for your machine and please 
everybody that matters. 

Your decision for International, for example, will 
please your sales manager. He knows International 
needs no pre-selling to customers, that this famous 


heavy-duty power is as dependable as it is economical. 


Your service manager is sure to concur with your 


decision for he knows International power is sup- 


INTERNATIONAL 


International Harvester Company 


p 


180 North Michigan Ave., Chicago 1, Ill. αμ 


CONSTRUCTION 


A COMPLETE POWER PACKAGE: Crawler and Wheel Tractors 


and Rubber-Tired Loaders 


ported in the field by the finest in world-wide parts 
and service facilities. 

Likewise, your purchasing agent knows he can get 
very special delivery service on International power 
to prevent any production delays. 

Call THE MAN FROM INTERNATIONAL for 
facts on any of the twenty V-8, 4- and 6-cylinder 
diesel and carbureted engines he sells. You can con- 
tact him today by calling his headquarters in Melrose 


Park, Illinois- Fillmore 3-1800. 


EQUIPMENT 


Self-Propelled Scrapers... Crawler 


Off-Highway Haulers... Diesel and Corbureted Engines... Motor 


arm Tractors and Equipment 
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^ TuS umen 


Monorail: Safety, Speed and Silence 


* Efficient trenspertation in some countries, a tourist attraction the proposed San Fi 


in the US, is still under consideration by several large cities. 


For comfortable riding: pneumatic, steel-cord 


tires. 


Supporting towers ! 
Irs ind tracks 


| ch 


Lightweight metals and plastics, plus aerodynamic design, 


permit top speeds of 75 mph. 


) 1 


Los ANGELES Re I Inc l hall 


naterials, propulsior of public ti 
| 


) Inl SDOI 
; a A 
ire hitering inte lesigen uding 


instruction 


of overhead 


Mono! 
vcight ind € C inc l u th 
OSTS are increasing 
monorails to wo 
through dense urban 
Monorails 
they ar fast, quiet I 
limb steep gradi ind thi 


I ith I 


have nian 


than tunnel under t 
Add thi 


Compal 


rowded streets 
t roughly 
ited train, substanti 


subwa ind it 1s ea 
planners 


nib! ty 
public tral 


SET SAFETY RECORD 
Monorails got their first trvout on 
i 7.5-m? installation (the M uppertal 


Elberfeld, 


rating 


y 
connecting Barmen and 


Germany. The line is 
claiming a safety record tarnished 1 

only onc suicide ind Carries some 17 

million passengers a year 

monorails operating toda‘ 

ties or experiments. 1] 

opened a 62-passenger twi 

in its l 


built by 


tem for sightseet 


i mi prototv]x 


Inc. is ope rating in Houston 
f idler guide 


wheels 
- — - |— 


ind paying its way as a t 


sal 


ton 
presenth 


Monorail is | 


eration as an integral linl 


portation networks ot 


Los Angeles, Caraca 
London 
huttle pas 
ind. its 
vould cut travel timi 
Lhe system 


San 


3-0" 


ystem 1s 


/nside cleor dimen 


sCng_CTS betw a 
Ti 
innovati l ¢ corryin 


in. half trucks 


urport—an 


under consider 


Francisco was designed 


irchitectur ind 


Daniel Mann 


cnginecring I 


John on ind Mend n Design for monorail 
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pid-transit s 


DMJM has desig 


t 


highwa harbor 


je- — - — 


/00hp G.E. type 1247 A 
lightweight troction motor 


trucks pro 


æ High tensile stee/ 
corded safety tire 
WWE Wo. 
"d from 
* οσο 
rt | fons 


ως. deflected 


) downward 
ae — 


i .-- Bolster 
9 t- - --Üamping mechanism 


«— Cor —» 
Side View (Box girder removed) 
idiler guide wheels 


. Ka" 


LA 


Primary suspension 
hi 


p — 


$ /dler guide 
wheels 


» é carrying 
trucks 
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WHAT'S YOUR 


PROBLEM? 


Gamble research 
helps improve 
CONVEYORS! 


THE PROBLEM. Conveyor deflector bars have 
to be tough enough to withstand the re 
peated impact of conveyed objects. If they're 
not, the bars break in the middle or split 
horizontally. In either case, the result is 
production equipment downtime as well as 


maintenance expense. 


THE RESULT of Gamble testing and develop- 
ment: a laminated hickory deflector bar 
that is actually thinner than the old solid 
bars. Lamination assures 
more strength (little chance of 
weakest parts of individual pieces lining 
up). Hickory greater and more 
consistent strength. New thinness assures 
greater resiliency. They all add up to longer 
conveyor life . . . less time spent in down 
time for repairs. Perhaps Gamble could 
help with your wood problem. 


Send for FREE booklet 
Illustrating GAMBLE services 


wood “problem 
uniform 


assures 


This 28-page booklet describes Gamble 
facilities and services in detail. Includes 
many photographs ot unusual products 
designed, tested and perfected by Gam 
ble Brothers. Write for your copy today! 
Gamble Brothers, Inc., 4617 Allmond 
Avenue, Louisville 9, Ky. 


GAMBLE BROTHERS 


Incorporated 


Louisville 9, Kentucky 


If the problem involves WOOD 
—GAMBLE can help! 
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Bases of the arches are 
street; the 
arches rise from the base in a \ 


over the street 
joined at the side of the 


Wheels and propulsion system of 


the monorail cars are wt ipped inside 


a girder with a 
that runs the length of the line. The 


girder has a 


Ht sq. cross-section 


continuous slot on th« 
bottom side to provide space for link 
ing the wheels to the body of the car 
I'he girder is made of fabricated steel 
rolled, structural 


plates and small, 


shape 5 


l ach Cal 


bogk S, 


rides on two trucks o1 


each with four pneumati 


tied in with the pro 
rubber 


tired wheels that guide the unit. The 


wheels that ar 


pulsion svstem and two pair of 


tir ire built n high 


mcumat | 
orded steel I1 


IC Wi 


hvpoid 


wuse the pneumati 


nonconductors thi 


sed H part of the CUTIT 


svstem. Current is carried by 


grooved verhead « )pper VIIC, ind 


600-volt « 

Smooth ride for passengers is made 
possible with primary and secondary 
that isolate th 


axle s to absorb 


suspension systems 
truck frame from the 
sudden longitudinal shocks. The pri 


mary system consists of rubber com 


pression units. ‘The secondary system 
has a helical bolster spring and rubber 
that act in 


|i truncated 


shear-compression 
parallel. The 


entered 


ring 
rubber unit 
und th« 


ring, 1 ixiall H 


truck bolster pin. It absorbs the spring 
thrust through a combination of shear 


ind compression It also helps {ο τί 


duce noise, and give a damping action 
to the bolster spring. 
Monorail car design is based on 


acrodvnamics; the cars are made of 
lightweight metal alloys, plastics, and 
fiberglass, and are built much like air 
Outside 
shaped to have 
zero" lift Ihe 
of corrugated aluminum alloy 
sheets that are 


root 


frames shell of the car is 
minimum drag and 
a sandwich 
ind flat 


riveted or welded into 


shell is 


ind sides of the car 
floor 


is a steel deck with linoleum covering 


shape. The 
ire insulated with fiberglass; the 
Load on the car kin is distributed 
transverse ribs contoured to the 
cross-section of the car. A 
beam runs the length of the 


neath the ribs It 


tructural 


root he 
provides upport 
for couplers and car wheels and rein 
forcement for the 


Ib that ar reate 


IXI i] load of aroun 


113] | 
uncoupic« 


ind. positions 


in rticipa 


us svstem 


limited. to dispatcher and a 


man at the onsole of each 


train’s lead cat Ihe operator man 


ning the lead car and the dispatcher 


in contact one another over a tek 


phone and ultra-high-frequenca radi 


ind in the event of electronic failure 
take over control of the train from the 
Under normal con 


iutomatic svstem 


ditions, the monitors a con 
ol that 


structions with li 


Operator 
signals its mechanical in 
rhts and buzzers 


[he trains ri n 90-sec headway 
can sometime 
mph. On a curve 


max 


κ. 


cs td 


| aed Marbor αι. 


IN E 
E 


Artist's conception of monorail as it might be applied to Los Angeles Freeway 
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Germans Develop 
Fast-cast Steel Plant 


BoNN—4A  continuous-casting  stecl 
plant that spouts eight billets simul 
.8 ft long, in 4.3 
T atii } } ] . B" 
In. sq sections has been designed Dy 


Demag AG, 


Rated annual capacity 


taneously, ind 5.5 


Duisburg, Germany 


ZU I UUU tons 


they come t 
toward th 
|i continuou 
ontrolled oxvacetvlei 


\ remot 


1 cuts bars to lengths, specified 
the run. As bars are cut, the 
gripped by hydraulic tongs that trai 
fer them to a receiving device, which 


carries the bars to a roller conveyor 


Eight billets of steel... 
simultaneously flow from German-designed 
continuous-casting plant rated at 180,000 
to 200,000 tons annually. 
headed for Terni, Italy 


The plant is 


Automation Boosts, 
Cuts Russian Costs 


Automation has 


lived up to expectations in Russian in 


1 


LONDON not alwa 


dustry, savs Sovict economist, Professor 
Zvorvkin 
Case in point is a piston-ring factory 
fitted with automatic instru 
Workers in the rcvitalized 
plant were expected to turn out 21.1 


But hopes are still high 


recenth 


mentation 


parts an hour, a sharp increase over 
the 7.6 parts produced in a non 
automated plant. Actual production 
a disappointing 8.2 parts 

More serious, production costs ros« 
iutomation 


with On paper, the pis 


roubles 


] 5.6« 


tons were expected to cost 7.17 
each. In practice thev cost 


roubles when first xoduction runs 
| 


Cost was shaved 


1955, but is still 


vere made in 1953 
to 9.46 roubles by 
ibove production costs in a non-auto 
mated plant 

In some other tl 


> 
«Uusslamn 


ircas, IC 
industry ha 
investment in automat 
nt. Remote control of 
it. Degtvarsk 
ubles ai 


Automatio 


Steering Wheels 
Made Safer 


\ st ng 


BONN 


Vent l 


nng 
the core are arranged 


( 


] 1 ] 
tion applied hydraulica 

1] y WY 
umn will increase as p 


I 
the steerii 


l'he innovation is expected to ni 


! 
V Increases 
ig wheel increase 


major cause of auto-crash fatalit; 
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Design Analysis 
On Fasteners 
and Small Parts 


Shows Cold Heading 
Usually Cuts Costs 


This may very well be the age of 
"Design Analysis". And, one of the 
most promising fields for such a cost 
saving study is fasteners and small 
parts. Actually one of the most im- 
portant cost cutting developments in 
recent years is the increasing use of 
cold headed parts and fasteners in 
place of more expensive and struc- 
turally weaker screw machine 
products. 

The more expensive bar stock used 
in the screw machine method results 
in considerable waste, whereas the 
waste is almost negligible in cold 
heading. 

Another important consideration 
is the greater strength structure of 
parts made by the cold heading 
method. The blow of the heading 
tool causes the grain structure of the 
metal to flow in lines of greater 
strength. 

The possibilities of cold heading 
are almost unlimited when used in 
conjunction with secondary opera- 
tions. The tremendous savings in 
operation and material costs make it 
a must consideration when designing 
small parts either as fasteners or as 
integral units for manufactured 
parts. It has been a long time policy 
of John Hassall, Inc. to support their 
cold heading equipment with the 
latest methods of secondary manu- 
facture. Machines for roll threading, 
slotting, drilling, tapping and many 
other operations are available for 
your profit 

Given complete specifications, in 
cluding a drawing and an idea of the 
application, we can quickly tell you 
whether or not it will be advan 
tageous to have your fastener or part 
JOB-DESIGNED by HASSALL 
The remaining important aspect of 
our service to you is the ability to 
get into production quickly and 
make prompt shipment 

Write today for your copy of our 
new Catalog No. 106 


John Hassall, Inc. 


P. O. Box 2233 
Westbury, Long Island, New York 
Manufacturers Since 1850 


See us at the Design Engineering Show 


THE ENGINEERING WEEK 21 





THE ENGINEERING WEEK 


Leipzig Fair Spotlights Soviet Lag in 


I 


L.EIPZK 


(GERMANY Judei | t 


l 


ent Leipzig Fair in East 


German 
Communist bloc lags well behind 


ica, and even West Europ n 


product design 
example, there was littk 


t miniaturization in 

which are in 
with out-dated 
this is that 


with 


ipphiance 
Oo be bulk 

One reason for 
planners, pushing ahead 
idustnialization at a breakneck pace, 
ially give top priority to basic util 
that can be mas 
When 


output targets must bi 


nan equipment 
oduced with minimum cost 
iunting 
mct, it's easier to freeze designs than 
think and retool for a more efficient 
id. better-looking product 
Ih ituation 
t W'est 


var, when production stress wa 


| pl duct tor 


arallel t 


ing in Germany ju after 


utility and export 
t careful desig MW 
for export produ 


im vital foreign 


NO COMPETITIVE IMPETUS 


rther, there's no timulu 


mpetition in. th« pre iling sel 


ts where mo consumer 


upply and factories 
ew machiner 
iddition, "bur 
n industn 
betw« 


Mucho 


Russian design hydrofoil . . . 

with room for 6 passengers, has short, 
straight lift blades that do not 
beyond width of hull, give 27-ft 


maneuverability in confined waters, permits 


extend 

craft 
landing on beaches. An 80-hp car engine 
gives a top speed of 42 mph 
is offered for export at about $7,500 


New craft 
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factors 
factor 
the 
heater 


draws ire other 
One East 
headache 


motor of 


German 
inning with 
small 
MIT | bearings 


with heat 


making 
eze and customers 


sult ible 


groan 


insulating material 


Ius r electric motors to be 


unduly large for then power capacity 
Ger 


equip 


These were seen powering East 


tools 


ment at Leipzig 


man machine ind. other 


[he strength-through-weight phil 
evident in the 
Sovict 


soph was construc 
tion of some of the 


ind trucks, 


tractor 


whose castings tor engine 


1 
| 


ind transmission-components ar 
ometimes massive. Designs of several 
of these vehicles d | κ 10 τοις 
Yet mass 
use ot 


1 
ICK Of 


; 
production. continues. bx 


acm ind 
Aside 


onomy there 


inexhaustible and 


consumer choice from 
fuel c 


incentive 


But 


little 
to change 

development 1S pid when 
Soviet planners assign a high 
Machine tools, like the 
jet aircraft 


) 
Russian 


priori 
»putnik ni 
have received the nod 
grind I 


broaches, precision 


ind copy millers exhibited at th 


Fair sho | high 


"n ind 


standard of both 


number t 


desig execution. A 
the units featured omat 
j 

\\ 


IgIncci 


l izin 


hen 


ionstrat 


EXTENDED IN CHINA 


the p 


conomic expansion baci 


vard allies Ihe formula is carried 


on step further in Communist 


China, where factork irc now not 


soviet 
making 


only tooled up with equip 


ment 


but are end 


manı 
products according to Russian designs 
An outstanding example is China's 


infant machine-tool 


industry, which 


Product Design 


Unexpected ... 

at this big East German display was 
a jet engine and this model of the 72 
passenger airliner scheduled for test flights 


in May Plane 


Both are of local design. 
has four engines hung in pods in the Amer- 
fashion rather than in 


ican the wing 


trend 
The engine, designated Type 014, is rated 
at 6,946 161.42 in. long and 


38.58 in. in diameter, has a 12-stage axial 


according to British and Russian 


thrust, is 
East German's aircraft indus 


compressor 


tries may present America, Britain and 


France with a new source of competition 


its latest model 
ill designated by Soviet 

Most spectacular a 
of Chinese 


core ot 


numbers 
indication engineering 
centerles 
rinder with auto loading and unload 


for outei 


owth was an internal 


bearing races 
this 


hitherto. no 


} 


Significance of exhibit 1 


ct that 


country aside 


1 and Russia has thought 
output single purpo 


proposition 


‘mmuni 
n machine 


nd y | o i + 
nd product designs—tha 


| record. number of market 
manufacturers to cx 
ubit at Leipzig this year. Over 14 
West set up shoj 
this iron curtain marketplace 

filled an 
with the displays of 
imd Britain 


western 


ung vestern 
| 
German firms 


lranceo entire pavilion 
some 120 firms 
third-largest 


nearly 10 


was the 
exhibitor with 


companies represented 


PRODUCT ENGINEERING * April 7, 1958 





VALUES 
that put 


PERFORMANCE 


in your 


CONVEYORS 


What do we mean by plus values? They're 
the built-in extra strength...extra depend- 
ability...extra long life demanded in con- 
veyor service. Conveyors just can't afford 
failures that can cause a complete plant 
shutdown...lost production time that can't 
be recovered. 

Io be sure of that protection against 
costly failures...to assure the dependable 
performance you want...specify CHAIN 
Belt conveyor and power drive chains, 
sprockets, roller bearings, flexible coup- 


lings, apron feeders and belt conveyor 


CHAIN! ser 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 
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idlers. These are plus value products...de- 
signed and built to assure plus performance 
under any operating condition. And you 
get another p/us...the application selection 
help of your field-trained CHAIN Belt 
District Sales Engineer. From his complete 
line of plus value products, he can help you 
select the exact component that will assure 
plus pertormance in your conveyors...from 
light-duty packaging to heavy-duty auto- 
motive assembly conveyors. The following 
pages tell why it pays to protect your good 


name with another...CHAIN Belt! 





TURN 
PAGE 


Values for PACKAGING Conveyors 


In packaging conveyors, where high 
speed and accurate timing of operations are re- 
quired, Rex Roller Chains provide plus values in 
longer service life...more efficient operation. Pre- 
cise manufacturing techniques assure exceptional 
pitch control...an important advantage that assures 
exactly matched chain strands required in many 
conveyors. You get smoother operation...close 
control of packaging operations. Extra wear life 
and fatigue resistance are built into these quality 
chains with such important features as positioned 
seam bushings...designed-in beneficial stresses in 
link plate holes...round, matching rollers and 
bushings. 


Values for CONTAINER Conveyors 


For most efficient handling of bottles, cans, 
jars, cartons and small parts, your plus value choice 
is Rex TableTop Chains. Long the accepted stand- 
ard in the food and beverage industry, these smooth- 
operating chains provide a level, virtually tip-free 
carrying surface. TableTop Chains are simplicity 
itself...just a platform link and pin. They stay 
cleaner...are easier to clean. No pockets to catch 
and hold foreign matter. No attachments to wobble 
or work loose. And TableTop is also available in 
Nylon. This is your choice where lubrication can- 
not be permitted... where lighter weight combined 
with smoothest handling is required. 


To provide the efficient operation at 
economical cost required in agricultural imple- 
ments, you need the plus values of Rex Implement 
Chains. These double pitch roller chains provide 
the smooth operation and strength of standard 
ASA roller chains but at lower cost. Five basic 
chains in this series offer the designer a wide range 
of selections to fit the individual implement re- 
quirement, and a complete range of steel detach- 
able chains is also available. Whether the choice is 
based on greatest initial economy or longest over- 
all life, there is a Rex Implement Chain to exactly 
fit your need. And all offer CHAIN Belt plus values 
in their service range. 


CHAIN ser 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 
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Values for ASSEMBLY Conveyors 


Automotive plants must operate on split-second 
assembly line production schedules. Failure of plant 
equipment cannot be tolerated even for seconds 
Assembly line conveyors must be kept moving; 
Rex Automotive Line Conveyor Chains and Sprock 
ets supply the plus values for smooth, dependable 
service. Plus values such as carefully held toler 
ances of all parts plus proper heat treatment, plus 


εκ τα 


Ss \ | Gee 


d 


outboard rollers to reduce friction, all assure maxi- 


ON 


mum smooth operating life and provide maximum 


wear life. Most assembly line conveyor chains orig- 


inally used were Rex, many still in service after 25 
years...today’s plus values reflect many years ex- 
perience of supplying the automotive industry. 

/ 


Values for OVEN and FURNACE Conveyors. 


Many years experience is necessary to 
build the plus values required of chains for oven 
and furnace conveyor service. The wide range of 
loads imposed on these chains operating at higher 
than normal temperatures requires design engi- 
neering and manufacturing techniques acquired 
only through years of experience. Plus values of 
Rex Oven and Furnace Chains are all parts pre- 
cision made to the proper tolerances for high- 
temperature service...correct materials...accurate 
heat-treatment techniques...experienced engineer- 
ing and design for each individual application... 
rigid testing and inspection. 


Values in BELT Conveyors 


Rex Belt Conveyor Idlers are “rated” for service 

assure you, in advance, of the life expectancy you 
want. Idlers are selected quickly and easily from 
simple selection charts. No need to buy more lite 
than you need...no need to take less than you 
want. A complete line enables you to satisfy a 

requirement: troughing, return flat belt, self-align 
ing, impact cushioning, spiral return and special 


types... ball or roller bearing. 


These are but a few of the many types of CHAIN Belt conveyor 
components that put plus performance into your heavy-duty con- 
veyors. For complete information and selection assistance, write 
CHAIN Belt Company, 4715 W. Greenfield Ave., Milwaukee 1, Wis. 


CHAI ἂν BELT 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 
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Values 


for any Conveyor 


[o put plus performance in any conveyor, 
take advantage of the plus values offered by 
Shafer Self-Aligning Roller Bearings...in 
pillow blocks, take-ups or cartridge units. 

With Shafer you get plus capacity. They'll 
deliver their rated load capacity for five 
vears and more. Compare this with other 
bearings that will carrv the same load for 
ess than a year. And the high degree of 
internal self-alignment provided by Shafer 
compensates for shaft deflection, shock 
loads and misalignment so common to 
heavy-duty conveyors. With these bearings 
you get the low rolling friction of a ball, 
the high load-carrying capacity of a roller 

Shafer pluses that mean longer life, lower 


ope rating costs for your conv eyors. 


Values 


for any Drive 


Rex Roller Chains add an important 
plus to your conveyor drives. They 
have the high fatigue strength and 
long wear life demanded in this serv- 
ice. Accurate pitch control, beneficial 
stresses in link plate holes, positioned 
seam bushings assure maximum fa- 
tigue resistance. Rex Chabelco Steel 
Chains are your plus value choice for 
heavy load, moderate speed drives 
For complete information on Shafer 
Bearings, write for Bulletin No. 55; for 
data on Rex Roller Chains, send for Bul- 
letin No. 5725. CHAIN Belt Co., 4715 
W. Greenfield Ave., Milwaukee 1, Wis. 


SALES OFFICES: Appleton, Wis.; Atlanta, Ga.; Baltimore, Md.; Birmingham, Ala.; Boston, Mass.; Buffalo, N.Y.; 
Charlotte, N.C.; Chicago, Ill.; Cincinnati, Ohio; Cleveland, Ohio; Dallas, Tex.; Denver, Colo.; Detroit, Mich.; East 
Orange, N.J.; Grand Rapids, Mich.; Houston, Tex.; Jacksonville, Fla.; Kansas City, Mo.; Los Angeles, Ca!.; Milwaukee 
Wis.; Minneapolis, Minn.; Moline, lil.; Montreal, Can.; New York, N.Y.; Odessa, Tex.; Oklahoma City, Okla.; 
Philadelphia, Pa.; Pittsburgh, Pa.; Portland, Ore.; $t. Louis, Mo.; Salt Lake City, Utah; San Francisco, Cal.; Seattle, 
Wash,; Springfield, Mass.; Toronto, Can 


CHAIN ser 
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THE ENGINEERING WEEK 


Flywheels, Spark Plugs Make 


British Headlines 


British vehicle d on ΙΤέ 


mechanical 


with their new model 


LONDON 
introducing a variety of 
imple 
vstem will be 
Motor Co.’ 


Rubber 


independent suspet 
included in th 

new line of 

in-torsion is th 

pringing medium 

ittached 
hollow shaft 
fits inside Space between 
haft filled 


ber to. cushion vibration 


mounted from a trailing link 
to a shaft—the 


i cylinder 


hollow 


with rul 
Lhe sy 


vibration 


ind cylinder is 
tem 
is simple and minimizes 

lo meet rigidity requirements, the 


l mac centire of 


Bits 
and 


Pieces 


About 20 
the En 


1 ] 
national 


of the 30,000 members of 
gineers & Scientists of America, 
federation of collective 
bargaining groups of engineering and 
scientific employes, have Professional 


Engineering license 


An automatic coal mine 
rt out of Russia. ( 
controlled operat 

|] into the 
will 


HIincrs WOTh 


ind all operations 
combine 


be don 


Motors 
Paul 


ipacit 


hey 


Willys 


t at Sa 


Capacity of 
plant, to be built in 
ciation with Brazilian Merced 
will be 48,000 


\ maximum 


Benz, 
tons a yeal 

of $100 for 
gaged by the 
Federal Government has been urged 
bv the National Society of Profes 


sional Engineers, in recommenda 


per diem 


temporary consultants en 


tions made to Congr: Current per 


diem rate 1s $75 


ngur 


irallel ΤΙ rails 


ime 
transverse member tw 
ict as bumpers \ two 
fer box is fitted behind the 
Differentials are standard 

Another British development is a 
flvwhecl fuel 


t flywheel 


S ud to redu ( 
MIT 


transmission 


ind main 
enance costs. known as 
1 regenerative 


ft in dia 


system, 
en the 


ind rests betwe 


Of 7,500 employees of Aero-Jet-Gen 


D Sacramento plant en 
'Cd in miussile engine 
two-thirds iT 


ot + ΙΙ ire unde 


l'he Navy Reynolds 


and 
latter s Phoenix, At 


than 


Metals, 


piant 


Converge on Hanover 

as leading German Fair city gets ready 
to set up shop for the 1958 German In 
dustries Fair, April 27-May 6 
track-mounted 


Items for 


display include late huge 


mobile crane capable of lifting locomo 
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engine 


] 
ind 
irranged 


wheel braki 


energizing ic 


> 53 
Britain leading 


ctrod 


ind the 


ment 


park za p 


makes carbon-bridg 


ind 


clean irresp¢ 


helps 


park plug ha 


[ ΠΟΠΤΟΙ 

ς hange or contal 
25 minute 
Although 
public about 
quardt Ai 
with 


made 
M IT 


nothing has been 


expe rich 


lesign ncutonk 


ind. nuclear flux 
thermodvnami 
ol svstems f 


n 
IH 


tives and unusual arrangement of piping 


Fair 


will feature wide-range of industrial prod 


resembling free-swinging escalator 


ucts including: optics, iron and steel, tools 


and equipment, machinery, electrical cir 


cuits and wiring 
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Machines Do Speedy 
Abstracts 


New Yorx—A system for using an 
electronic data processing machine to 


Semi-tubular 


read technical articles and write ab 
stracts of them was announced at 
the Institute of Radio Engineers 
Full-tubular Conference here. Called an “auto 
abstract", the system will speed 
translation of foreign scientific arti 
cles as well. Human translators will 
have to translate only a short passag 

to get the gist of an article. 
lhe machine produces abstracts by 
Bifurcated making a statistical analvsis of the 
High strength and uniform article. First, the full text is tran 


scribed onto magnetic or punched 
5 


quality are extremely important tape in code that is comprehensibl 


when tubular rivets are used in to an electronic data processing ma 
chine such as an IBM 704 computer. 
Then the machine analyzes the 


of tion is the only — a text word bv word to get statistical 
to be sure of the cost savings information about the frequency and 
resulting from mass production ; distribution of words in the text 


and automatic fastening. Cutlery From this, the machine determines 
the significance of the words in the 


Milford Tubular Rivets feed text and grades each sentence accord 
liy from hop they ing to its importance. High score 


: I sentences are extracted and printed 
clinch easily and securely ... by the machine. The system was 
they provide a rapid and eco- described by H. P. Lunn of the IBM 


Corporation 


automatic assembly. Trouble- 


nomical fastening when Decorative 
properly used. 


AUTOMATIC ASSEMBLY IS FAST, New Home for ASM 
ECONOMICAL AND TROUBLE-FREE CLEVELAND—American Society fo 


Metals will start. construction. next 
WITH MILFORD TUBULAR RIVETS month of a $2-million semicircular 


headquarters building in suburban 


3 . Russell and Newbury ‘Townships. ‘The 
To cut delivery time and pro- structure, slated for completion bı 


duction costs...to improve mid-1959, will replace present down 
Specials , 


- town headquarters of the 30,001 
roduct a ran $ v | , 
r — velim P a member group 


strength ...to semine yous A [he project is the first part of 
product on automatic rivet- e five-phase program of metal-science 
setting machines—get in touch education dedicated to the advance 
with Milford first! ment of the metals industry. A $20 
Specials i million expenditure for science build 

ings will eventually be involved 

Ihe headquarters building will be 
dominated by a high all-metal 
geodesic dome, described as the 
world's largest "space lattice." This 
MILFORD dome-to-be will measure 250 ft in 


dia. and 103 ft high, will contain 


M i L F o R D R $ ν ET about 54 mi of aluminum tubing and 


4 


& MACHINE co. over 7 mi of j-in tension rods. It 


RIVET MILFORD, CONNECTICUT © HATBORO, PENNSYLVANIA will stand on five support pylons 


ELYRIA, OHIO è AURORA, ILLINOIS è NORWALK, CALIF. (Continued on page 30) 
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SPECIAL ON-THE-SPOT CONSULTATION 


TALK TO THE MEN WHO KNOW THE ANSWERS... 


Wagner Electric Corporation 


brings 
FACTORY ENGINEERING SPECIALISTS 


to the 
DESIGN ENGINEERING SHOW 
to discuss your specific problems on 
ELECTRIC MOTORS 
1/6 through 1000 horsepower 
CONTROL and ACTUATING SYSTEMS 


Air and Hydraulic 


You'll be welcomed at WAGNER BOOTH 558 
International Amphitheatre — April 14 through 17 


Wagner Electric @rporation 
6400 PLYMOUTH AVENUE, SAINT LOUIS 14, MO., U. $. A. 
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bridged by 150-ft arches that will 
rise 30 ft above the ground. Footings 
will be anchored in concrete bases. 
Ihe dome is reportedly designed to 
resist both hurricane-force winds and 
heavy ice leads. 

Ihe societv's plans call for neigh 
boring structures to house an engi 
neering institute, a home-study and 
in-plant training program, a metal 


STAINLESS STEEL lurgical-seminar institute, ind l 
"NICHROME" metals-science university 

"MONEL" 

PHOSPHOR BRONZE 


New Gothic-Arch Uses 
FILTER CLOTH 
SPECIAL PARTS CLEVELAND—Gothic-Arch ball bear 

ings arc. making a successful come 
STRAINERS vas reported by New De- 
SIEVES partu he recent Instrument Ball 
TRAPS Bearing Conference in Cleveland 
SCREENS Ihe bearings, identifiable by thei 


high contact arch-type races, show 


ood results in thrust-load applications 
ice is limited and end play 
LE 


c high ontrolled iS In gyros 


ind instrument-positioning shafts. In 
c ı single gothic-arch bearing 
ground to the magic contact angle of 
34 degrees, 16 minutes to obtain iso 
lastic properties, can do the work of 

pre loaded pall 
Plastics are finding work in instru- 
nent bearings. A. 0.001 in. thick coat 
ing of teflon acts as a gasket when 
sprayed on steel bearing shields to 
keep lubricant from being thrown out 

[ ] f high speed bearings. 

Are you using wire cloth or wire cloth parts which must be ests also show that teflon-sprayed 
corrosion resistant? Are the service conditions in your plant cparators prevent balls from skidding, 


really tough? If you have a problem selecting the proper anti- thus avoiding bearing “lock up” and 


: = reducing torque. Teflon is sprayed on 
corrosive alloy, Newark Wire Cloth may have the answer. metal to git ardani ds poor dimen 


ional stability characteristics. For 
olid plastic ball separators, New De 
Cloth is accurately woven in a wide range of meshes, rang- parture is happy with Delrin 


ing from very coarse to extremely fine. 


Available in all corrosion resistant metals, Newark Wire 


If you have a wire cloth problem involving corrosion, please 


tell us about it... we may have the answer. Dutch Ditch Dial Phone 


AMsrERDAM—Dial telephones ar 
passe in Holland. Phillips will equip 


P ewark its new Eindhoven plant with 800 
key telephones. The company esti 


mates that an employe can choose a 

four-figure telephone number in 2 
ire loth c with keys, saving 1.7 sec for ea 

figure in the number. This adds up 


C ο Μ ΡΑ ΝΥ to over $4000 a year for 1000 tele 


phones. ‘The phones will be supplied 


351 VERONA AVENUE * NEWARK 4, NEW JERSEY by Phillips Telecommunication 
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jt 


nstruments 
for better 
Product 


Engineering 


Tell us your requirements 
for indicating instruments 
or actuating switches and 
let RMC engineering skill 
go to work for you. 


ROCHESTER 


MANUFACTURING CO., INC. 


214 ROCKWOOD ST. 
ROCHESTER 10, N. Y. 


S 


LIQUID LEVEL, TEMPERATURE ond PRESSURE INSTRUMENTS 
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Jet aircraft servici 


HIGH PRESSURE GAUGES 


The RMC-Lindsay gauge, de- 
signed for pressures from 1,000 
to 15,000 PSI, is a multiple 
coil, helical Bourdon tube type 
The pointer is attached direct 
to the tube, without linkages or 
pivots. This gauge is made for MODEL #6903-7 (Actual Size 
extensive cycling, and will meet . : 
rigid vibration and over-pres- 
sure requirements—can with- 
stand extreme conditions οί 
shock. vibration or tempera- 
ture. These gauges are made in 
various models to meet speci- 
fied pressure requirements for \ 2 
a wide rang f applications PRESSURE 
including bd missile and «X ASI X 1000 
Q45 MR-623P! 


λόφο 


PRESSURE GAUGES 
MODEL #2650—RMí 


ire gauge ire Capabte 
tanding 
t ading 
: ibl in dilleren mode 
PRESSURE etc. All are built for us 
duty equipment 
accurate readings 
mechanical vibration 
to dust and weather 


PRESSURE/VACUUM SWITCHES 
MODEL #2900—The RMC 2900 


series is designed for service on vibrat- 
ing equipment. Mechanism is sealed 
dust-proof and watertight. The dia- 
phragm is Buna N impregnated and 
calibrated at the factory to close or 
open a contact at fixed pressure 
vacuum) values. Double or single 
minal models. Pressures from 4 to 
PSI. Vacuums from 4 to 26 in. Hg. 


THERMOMETERS 


MODEL = 1848 
neral line I 





RESEARCH & How to get a new product on the market 
vt citt in the Space Age—an age in which 
PRODUCTION k 
T the tried and true method takes too long 


| prooucrion | —as shown here by a leading Research, 
— Development and Production organization . . . 


HOW YOU CAN BUY I M 


RESEARCH & 
DEVELOPMENT 


— ROY McCULLOUGH 
Works Manager 
AC Spark Plug Div 
General Motors Corp 
Milwaukee, Wis 


TIME 


Bg Your Product Planning Department comes up vith a done, learning to as e and test. Meantime, other 


xew idea. Market Research evaluates potential for the new have gone over the 


skete getting ready to tool up for 


product and suggests a price range. Research and Develop production of the parts 


ient goes to work and develops a prototype. Then Prod As product tests proceed, original calculations ar 
ct Engineering works this over and comes up with draw checked against performance, new 
ngs. Manufacturing engineering tools up for it and hands upon 


e Jo er to Production 


tolerances are decided 
perhaps more basic alterations of the original design 
ire found necessary 


Nice, straightforward process. It works. It has worked When a subassembly performing a specific function is 


for years. It’s fairly economical and gets the product on 


$ 


satisfactory, Tooling gets the green light and places orders 


he market given time. Time mav be one vear, two for new tools, or modifies the tools on hand. While Prod 


cars, three vears uct Engineers are. preparing final drawings and specifica 


But vou haven't got time. A new product is needed — tions, production methods are determined and routing 


NOW 


sheets made. 


So you throw your comfortable, step-by-step, straight All the while, Research and Development has been 


forw ird sequence to the winds You roll up vour sleeves. going ahead with its iob, developing other subassemblies, 


ut vour organization to work, and develop a new tech testing them for performance of their function. ASR & D 
ique goes along, Manufacturing keeps copving what's been done 
learning bv doing 


A i ! i 
It has worked o1 tw nanv times 


By the time the prototype is working successfully, Manu 


HOW IT WORKS facturing knows how to produce and assemble the parts, 


how to check for individual and cumulative tolerances 


Secret o ew techi i€ 15 to over ste] 0 
ecret of the n hniq l ( lap the ) You And the tools are read 


I 
lon't skip any of them, but neither do you wait for one to 


finished before starting on the next 


lhe start, of course, is Research and Development whose TEAMWORK 


ponsibility is to produce a functional, working proto [he flow of information is not only from Research and 


pe. It makes a survev to find out what others have done Development to the other members of the team. ‘Tooling 


can be used. The R & D people work out a rough solu may point out the difficulty of producing a given part on 


tart on the first working model. From sketches time as originally designed. Product Engineering will come 


m machined and put together into up with alternate—cheaper—methods of producing a given 


into final assemb] part, may suggest a better or a more easily produced sub 


mbly, engineers and technicians issembly that does the same job. New assembly methods 


issisting, duplicating what’s been may be devised ti it time and cost. ‘The knowledge and 
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expe;»rience ot thc whol team 15 Τί Da ind forth 
brought to bear on the problem at hand raduallv accelerating pact 
While this proc may slow down the pace of the completed, the production fo 


R & D team, it eliminates manv of the costly and time new product is in full productior 


wasting engineering changes that normallv occur after a 


design has been finalized. The convergence of mam per THE TIME GAIN 


sons upon one project, each person bringing a different ων 
professional point of view, serves to eliminate the mediocre — 
the expensive, the unnecessarilv difficult solutions 

Ihe resulting product often differs considerably from 
the original concept. In this it bears the mark of the team 
work that produced it. It is not a hand-made job. Parts 


ire already beginning to come off production lines. Some 


subassemblies are already \ ng for final 


[ ssembh 


i 


DRAWINGS AND ROUTING SHEETS 


Up until this tim ngineering ha rried the major 
responsibility After the. prototvi een finished the 
production group 
the responsibility 

As the prototv] reacl final stage lrawing and 
routing sheets begin to cor hrough. No special sequence 
is observed: even l nt lu om parts ma" 


come first as 


l her I$ 


] y 
the drawing 


to produce it 
than the final 
tions, tooling, 


drawing is the 


LIMITATIONS, TOO 


In effect, this 


GETTING THE PRODUCTION FORCE 


the time Ri 


Manufactu 
check th 
few unders 
mor limited 
Ihe process < rail ' per for v produc- 
tion is substantially re] l proce bv which 
the first manufacturing ned ( roduce on the 
floor what the 
or development shop d new workers copy their actions 
just as they had copied th evel ngineers 
These workers in turn become tea I ; that gradualh 
the necessary labor forc { lope for full production 
As the teaching proces ; on, new workers learn a 
progressively more limited amount, as each is required to 
perform a smaller part in the production picture. As a re | 
sult, not only is specialization of labor achieved, but there v tradition 
are also a good number of people who have worked at and operation is mor 
therefore know enough related jobs to coordinate the work [his method 
of those with narrower Ρε ialization improves W th 
Production begins slowly, but often this is no handicap, enough, it will 


as a similar process of learning must go on for those who also in individu 
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POINTS 


THE QUESTION: How Can Engineering Conventions Be Improved ? 


“| would like to see... 


fewer technical conferences, with higher quality attendance and with tech 
nical papers written because the author has something to say rather than 
just because a committee chairman drafted him. There should be more 
debate-type meetings where the differing opimons of competing companies 
on a truly engineering problem could be presented to and discussed by 
their customers [his is the kind of meeting at which the people who 
influence engineering decisions will be found 

Industrial shows offer a chance to expose enginecrs to ideas ind products 
of other groups. This helps prevent ‘inbreeding’ of ideas by letting visitors 
compare and re-appraise their own efforts. However, shows have tended 
to become too big and too crowded to serve this function l‘his decreas 
receptiveness so that the attending engineer does not get the full benefit.’ 

Both the market ng ot produ ts and the exchan Kf technical i1 

could be improved bv decreasing the theatrical aspi 

J. H. LANCOR Often, there is much mutual inspection and d 


] . } 
that engine ittending get less than the 
Vice-president, Engineering 


Consolidated Electrodynamics Corp 


"Better coordination and more 
emphasis . . . 


on quality of subject presented would certainly improve the effectiveness 
of engineering meet ind conferences. Our world of technology has 


xpanded many-fold in recent vears and parallel to this, so have our tech 


nical societies and related organizations. The rapid growth in recent vears 
of the individual specialties within our basic engineering fields has created 
in extra-heavy demand on the two more commonly | 


used 


techniques of 
dissemination—meetings and publications 

Competition between technical organizations has become very keen 
ind, therefore, the more these organizations can pool their efforts, the 
better the ultimate result will be for John O. Engineer. He will at least 
have a sporting chance of hearing and digesting the material presented. As 
it quite often happens, the ABC Societv will hold a meeting in New 
York at the same time as the XYZ Society meeting in Chicago. Although D. B. MacDOUGALL 
each society's primary field is unrelated, both have subject areas that over 
lap. Even worse, the very same situation has been known to happen invoh 
ing only one society. The man interested in anv of these areas has quite 
1 dilemma, for he can not be in two places at the same time 


Manager, Meetings and Divisions 
The American Society of Mechanical 


Engineers 


“As for the quality of subject presented, there is apparent room for im 
provement here. With the ever increasing meetings and conferences, it is 
not uncommon for a paper to be presented before one meeting and then 
up-dated or modified slightly so that it can be delivered at another meeting 
or meetings. These ‘rehashes’ and the ‘sales pitch’ that sneaks into engi 
neering meetings every so often contribute little to our technical literature.” 
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Automotive Engineering 


“A good conference... 


requires 
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tion bv thosc responsibl for th 
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a that all of 
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ire often not poli he 
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idvance planning stag 
of the 
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purpose meeting and irries Over in 
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t become OVEr-O!1 


iccomplisl 


hnical conference can 
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| radi producers know, a3 


American Motors Corg 


"The first improvement ... 
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tor ting 
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for films which are to 


it 


r the aud 
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A. A. DALL, 


Director 


Machine Tool 


Development 


nnati Milling Machine Co 
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Red of forming machine for wire and 


netal ribbon stands on end, permitting 


hich WV ertical, hydraulically actuated milling machine has speed, fine adjust- 
whic 


production of larger parts are 


ment and directional controls grouped where operator positions work for 
gravity discharged together with scrap 


: start of all cuts. Off-on and other power controls are on out-of-the-way arm 
Hood-shaped cover lifts off for access to 


à Handwheel brackets swivel to most convenient operatin osition. Lengthened 
gearing, cams, lube system. A. H. Nilson Ρ gp g 


^ Shelt C bed accomodates rollup curtain, which keeps chips off ways. Machine can be 
ine ο e|fon onn 


Lo 


modified for die sinking, profiling. Cincinnati Milling Machine Co 


faa 
ww 


rap-around disposable dust bag hugs blower to minimize 
space required for collection and stowage of dirt. Tricycle 

undercarriage allows cleaner to be towed by its cleaning hose 
Designed by Sundberg-Ferar, Inc., Detroit, for RCA Whirlpool 


Claimed to be the lightest vacuum cleaner 
on the market, the 141/2-lb package 
measures 3 x 132 x 19 in. All 
attachments fit inside cleaner; unit may 
be stored on a shelf or under a bed. 
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icker seats and open top make the ideal 


fishing and golf 


Jolly’ an 


means of for 


Wicker 


transportation hunting, 


seats are cool in summer, easily cleaned and 


virtually waterproof. Open top simplifies loading of bulky 
hunting gear or golf bags 


S. A., Turin 


Produced by Carrozzeria Ghia 
using a Fiat 500 body 


Italy 


elded aluminum body of this off-the-road 


dumptruck saves 11,000 lb of dead weight. Incre 


of approximately 16% in payload offsets the 


g 


initial cost of aluminum. Smooth interior of body 


is heated by engine exhaust to simplify handling 
bauxite ore 


produced by Heil 


of wet Body of Mack truck was 


for Aluminum Co. of America 


ispensers for newest entry in highly competitive tape fields include cast-iron desk 


This 


and fits nicely 


for 


material, 


metal! 


By 


into 


coated with chip-resistant lends 


Throw-away 


vinyl weight plus 


modest production runs dispenser 


but Behr-Manning Co 
Jim 


saves 


Nash 


money Dy 


using pia 


Laurence Brulin, for Associates, Ir 
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CARBORUNDUM, NIAGARA FALLS, N. Y. 


Research & Development Division, Dept. P 
Gentlemen: 


Please start my free subscription to ADVANCED 
a MATERIALS TECHNOLOGY with your current issue 


SEND COUPON FOR YOUR FREE SUBSCRIPTION TO: "^ 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


Name 


Position 


Firm 


Street 


City 


A NEW Carborundum publication of 
news and ideas for all concerned with 
advanced materials for profits to industry 


Almost every industry faces barriers raised by limita- Carborundum is publishing Advanced 


tions of conventional materials. With some—aviation, for nology as an aid all those whose work d 


example — the hypersonic speeds of intercontinental mis- rials and processes for severe 


service appli 
siles have meant finding materials capable of withstanding be published quarterly. This publication 


i 


temperatures of more than 10,000 F. In other industries, exclusively to advanced materials and 


like chemical processing, the urgent demand for corrosion prove invaluable in providing a new 


resistant materia yntinues. In still other industries, the rials for profit. 
problems of abrasiot itron transpat and the need This new service by Ca 
for special without charge in the 


advanced 


i Typical features of each issue will include: 
At left: 


4700 F TEMPERATURE 


: 1. New Developments of interest t 
measured by reflection p I 


ing materials resistant to heat, 
conditions. 


Unusual Applications - examples of the use of new 
difficult problems and suggestions for similar appl 


r 


Problems in Materials Engineering —a 
answers on materials and applications. 


New Product Spotlights — new de 


and analyses of their propertie 


Measuring high temperatures W here conventional materials fati 
with an optical pyrometer by 
means of light reflected in 


a mirror suspended over an 
induction furnace is the subject 
of the artist’s illustration on 
the cover of the 


February 
issue. It was based on the photo 
above, taken in Carborundum's 
Research and Development 
Laboratories 


Registered Trademark 
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LOCK RING 


/ 


CAM ACTUATING ROD-SHAFT 


if ASSEMBLY 
~ 


DRIVER 


STATIONARY HOUSING 


LOCK RING 


Timing clutch operates at high speed without slipping . . . 


its locking lugs 


t speeds up to 1450 rpm. During normal operation, until 


wing A, above) is positioned so Prepositioning of th« 
ge lugs on driver. Actuating rod results in smooth 
ind shaft a I B) is held against driver To re-engage, actuating 


rod, engaging one of th original position ( uating rod enters any one 
the slots in th 
tuating rod and shaft assem driver and cam f 
or other device so end of rotates with driven shaft 
slot in driver. Other end of ing lock ring must slide 
one of the slots in driver. Its lug 
s actuating rod is seated engage driver lugs 
locked to housing. With actuating ngages in same positior 
icked, and with torque applied to ring by driver Limited mainly by load requir nt his clu can 
traveling lock ring is forced to slide axially along driven be made with any proportions or to any size desired 
haft. At this point, driver is disconnected from driven Price and delivery information ar ( vailal it thi 
haft. Driven shaft continues to rotate because of in time. General Electric Co., Lakeside Ave., Burling 


tia using lock ring to continue its axial motion ton, Vt. 
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AATERIALS 


Thin-section bearings . . 
in be fabricated from almost 
nonmagnetic stail teel, SAI 

eramics. Bearing can | 

typical bearings mea 

30 mm, 42 mm OD dt Ann 
Wildt St., Ann Arbor, Mich 


Check Valve has inflatable rubber element .. . 


permanently mí Ided to a threaded nipple 


shaped device deflates when fl 
flow is established. Resilien 
matter. Element can | 

used as a foot valve, a v 

in any suction or discharge lii 
body, $15: delivery, 1 wk. With 


nz 


EQUIPMENT 


Solenoid with adjustable control 


145 ΤΝ sto] ita \ t fa 


vidth 16 mm; bor ot \ l [ 1 ind tat I 


Arbor Bearing and Mfg. Co., 


ry 


Lectronics, Inc 30 Main St 


Brooklyn 1, N. Y 


Ίνα. Flat. tub Brazing flux paste . 
| hemica ict f 
ind ma 
is an angle val 
With iron and st 
+ wk delivery. Har n tan 


man Equipment Co., 3605 E. Olympic Blvd., Los Angeles 23 t l \ 


Liquid-filled potentiometer . 


with all moving parts sealed in oil, is said t 
shaft revolutions. Standard dry model with 


all-metal housing; leads are soldered to 
} 


Pot is then filled with oil under vacuum and thre« 


oil to pass from inside the pot to space betw 


t 


American Products Corp., 422 S. Dearlx 
St ( hicago 5 


many a < m 


ial lid is sealed in an outer 
uter-] 


r-housing terminal 


Miniature ceramic parts . . 


" αι 1 
ially drilled holes allow i heat int and 


ind interior housing t to 1876 I P 


l 


Oil cushions unit. A 10-turn 135-in-dia. potentiometer and 3-turn and 10-turn 


2-in.-dia models, all for servo mounting, ar« 


times those of standard drv model P 


delivery. Helipot Corp., Newport Beach, Calif. 
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w standard. Prices are 14 to 2 i ts of t t ! | 


totvi 


M lated for 30-day κ αἱ f Duramic Product 
Inc 262.72 Mott St., New York 12 
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a 
ml 
» 


TALL 


A 


. 


COMPLETE 
SLIP RING 
ASSEMBLIES 


BRUSH HOLDER 
ASSEMBLIES 


11224 


COFSTIIT SENI DACE KI DHETENCIY-I ET. 


BRUSH 
PS) 11>) 81h) 


BRUSH 
CONTACTS 


ONE OR ALL — 


Created and Completed by Superior 


in their entirety 


All phases of slip ring design and manufacture are 
covered by the Superior staff within the Superior plant. 
Slip rings can be (1) engineered and built to fit your 
application, or (2) made to your own design. There is 
practically no limitation as to size. 


A long and far-reaching experience in the manufacture 
of brush contacts has speeded Superior’s entry and 
broad-based service in the field of slip ring assemblies. 


Write for Bulletin S-2056, sketching Superior’s back- 
ground in this broadening, highly technical field. 


a) M 
tat 


ho ` CARBON PRODUCTS, INC. 
9115 GEORGE AVENUE - CLEVELAND 5, OHIO 


BRUSHES *« CONTACTS e« SLIP RING ASSEMBLIES 
POWDER METAL PARTS e MECHANICAL CARBONS 
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SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT .. . 


Soft or rigid magnetic surfaces... 


result from compounding of neoprene rul 
ber or other plastic materials with mag 
netic particles. Either shapes or sheet can 
be provided and magnetic strength can 
be varied or concentrated in a variet 
patterns. Low-density magnetic flux « 

a large area is characteristic of this ma 
terial Already applied to various typ¢ 
of materials-handling equipment Herr 
Equipment Corp. 1426 Vine St, War 
ren, Ohio. 


Wing-type pulleys 
have demountable, tapere 


aid to mi 


vear and | 
lso reduces contact area 
elting and pulley. Designed 
uty ser R. & J. Dick Co., 
Inc., Box 388, Passaic, N. J 


Waterproof toggle switch . . . 


has stay-on, stay-off feature similar to a 

toggle switch but without the conven 

tional toggle-switch mechanism. Protected 
igainst water and dust by a 

enclosure permanently bonded t 

leads. It can be furnished in various 1 

lengths lectrical rating is 15 amp r 
ic with an expected lif 

of | vck Control Products, Inc., 

306 Sussex St., Harrison, N. J. 


Miniature cam switch . . . 


in be used as a decimal-to-binary 
verter, a control or decade switch 
able in six and ten-position models 
rated at 1 amp, 110 v ac and has a | 
down rating of 1500 v. Offered ii 
and double-ended designs for clockwise 
and counter-clockwise operations. Cam 
switch is for unting and control appl 
cation Tech Laboratories, Inc., 46 E. 


Edsall Blvd., Palisades Park, N. J. 
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Adjustable Pneumatic relay . 


can be attached directly to controll 


tor or valve with an ordinary 
and wrench. Relay 
of friction and | 
proper response 
extraneous ta 
performance quipment 
ing screw m be t to dela | 
until control pressure rea hes a de 
point between 2 and 15 psi. Distance 
motor or valve-stem travel 
hanges of conti 
idjusted betw n 
m handle multiple 
in. or 10 
essure 1s 

psi. Reliabk 
from 20 to 180 F. List pi $4 
Regulator Co. of Canada, Ltd., 15 Tor 


barrie Rd., Downsview, Ont 


Pow ers 


Electromagnetic tooth clutch . . . 


1 1 
tor machine-tool u 


torque ratings fi 
locking principl 
feature € id] 
300 rpm relativ 
under full load whil 


^ mounting adapter 


m ion vith reren 
ο McCauley Indus 
trial Corp., 1840 Howell Ave., Dayton 
17, Ohio. 


over-all dimension 


Laminating adhesive 


ides high-strength 


riety I materia vith 
1 


mad 


Retain 

I Can 
spray or hand roller. TI 
material can be used 
ations, for non-load-bearing 


+ 
i 


oated fabrics to rigid subsurface Minne 
sota Mining & Mfg. Co., 423 Piquette 
Ave., Detroit 2. 


onstruction and for 
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DIRECTLY APPLY 
VARIABLE SPEEDS 


Motion-controlling Cycledyne 
with variable speeds 


Handwheel controlled 
Medor Screw Convevor 


Chain Shifter controlled 
Falk shaft-mounted Reducer 


Connect 
incorporate 


adjustable 


Control speed 
while 1 


conveniently 


Equip for flexible opera 


compactly economically 


SPEED RANGES TO 10:1 
RATINGS TO 15 H.P. 


Push Button contro 
Foote Vari-Mount Reducer 


o = 
Gm 
WRITE FOR 7 : 


CATALOG 60-8 W&' °° 


DER 
LEWELLEN 


MANUFACTURING COMPANY 
Columbus, Indiana 


Distributors In All Industria! Areas In. Conoda — 
Peerless Engineering Soles, Ltd., Toronto-Montrecl 
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FLEXFLYTE ducting 
has unlimited 
applications 


Here are 
3 typical 
examples . . . 


DUST COLLECTION Here Flextlyte 
is used as the connector duct from 
the abrasive wheel to the dust col- 
lector on a tire buffing and truing 
machine. It was selected because 
it has excellent resistance to abra- 
sive rubber dust particles and the 
flexibility required by the movable 
head. 


AIR HANDLING Theease with 
which Flexflyte can be fitted into 
cramped quarters makes it a natu- 
ral for such tasks as providing 
suction for Univac's card feed, 


MATERIALS HANDLING Fiexflyte 
was specified for the circulating 
system of this gluing machine be- 
cause it has the required strength 
and takes up little space. 


Flexflyte* is one of a complete line of lightweight flexible ductings. 
It is basically a galvanized spring steel wire helix with spirally wound 
and permanently bonded, coated fabric coverings. Depending on 
type, Flexflyte can handle internal working pressures up to 70 psig 
and external working pressures up to 15 psig. It can take turns up 


to 180 


without buckling; its temperature range is from minus 120F 


to plus 650F; and it will not support combustion. 


Flexflyte is available in 


12-foot lengths, many different special 


shapes, a wide variety of diameters and a number of standard cover- 
ings, linings and coatings. It can be specially engineered for unusual 


applications. 


Our field engineers are always at your service. Let us know your 
requirements and we'll be glad to have one of them stop by and 
discuss your ducting problems with you. For full information on 
Flexible's complete line of ductings, write Dept. 254. 


Flexible Tubing 


Corporation 


Guilford, Connecticut 


Anaheim, California 


eas 
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Hillside, Illinois 


SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT . 


Impulse latching relay .. . 


has an insulated rocker 


oil. In this 


t up ın í 


inn activated by 


desire d each 
Comar Electric Co., 
St., Chicago 18. 


pulsed 


3349 W. Addison 


High-vacuum pump 


l speed of ] 
mm Hg, pump 
held in palm of 
' part Current 
Ih is ga 
lin Pump 
A microam 
iding of 
isure of the 
n 


d Installatic 


n 
vith | 
T 


Dube 


Varian Associates, Div Palo Alto 


Calif 


Fluorocarbon film 


hio + 
} ner 

( CI 
igh tempe 


ments and 
altitude flying 


inattect 
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ind fluor 


nt 


ilkali 


s and pr 


olvents, « 


ga at « levat 


Bladders ha €l torage-tested f 
without ffect. Bladders a 


bl 


mo 
pi and 1 


nded te 
to 4 I 
ladde TS 


d ł ga 


1 
iaila ind shap 


vithout ς cecomm mpera 


On 


vithstand 


ture range 


intermittent 


wit} 


th high efh Πο Joclin 


tents 


Mfg., Wallingford, Conn. 


ESCO standard components 
are assembled to meet 
your requirements. 


A deviation from one of out 


standard 
switch assemblies will give you a special 


switch at a standard-switch cost 
Over 90% of our production is 


in One way or another 


gear 
operated 
TYPE JR 


These standard switches 

modified to fit your 
Type A 
maximum 


> 


amp. 125 
up to N 


Tvpe AI 
j 


tions maximum, detent 


Slow-motion 


' ` yit 


αρε 


photography... 


+} { 
l 


up to & positior S 


ἱ 
mec! 


detent 


volts a-c 35U volt 


posit 
with resistive load § 


| ΟΙ IS volts 


a-c 


S -6807 


Type P 
tions 
volts a-c 
100. 200 

volts d-c Can De 
Specification MIL-S 
Type JR p 
tions Maximum 


t<> volts a-c, 5 amp 


to 8 

deter 

amp 

Type JD-JS 

ti maximun 
vpe HT 

maximum 


> volts í 


in ai t 
ions 


imera ven il 60 da Chad 
wick-Helmuth Co., 472 E. Duarte Rd., 
Monrovia, Calif 


imp. | 2 


rating 
single knob 
switches 


inism 


Shock-resistant switch . . . 
» E o nat b 
EX 


Vw 


UU" (ES 
CY 


Navy Swil 
Bureau of SI Ips 
3075. 73826, 73827 
others 
Write tor data 
switches or complet 
rotary multipole switche 
requirements and we 
cations on the ESCO 


your need 


ESCO of WEYMOUTH 


il m han 


alse iva l 
5900 Trumbull 


Detroit Control Corp 
Detroit N 
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ELECTRO SWITCH CORPORATION 
Weymouth 88, Massachusetts 
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SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT . 


ΤΠ lil 


smallest t 


INVISIBLE | Asembiy withstood 


ps, tor 5 X 


I 


H NGES ire insulated with Teflon, Superior Car 
The H nge That Hide tco ll 1 


bon Products, Inc., 9115 George Ave 


Cleveland 5 


Hinge 


Low-cost silicon rectifiers 


d pe d 
on peak * f General Instrument 
Corp., Automatic Mfg. Div., 65 Gouver 


neur St., Newark 4, N. J 


Reinforced epoxy and silicone . . . 


tubular structures provide dimensio: 


j 


are cit ed 
They are e ' hinge that create 
the flush, smooth streamlined surfaces 
so necessary for modern design. Unique 


Soss Hinges are available in a wide ] 
Ind arn 


size range to meet every requirement 
For complete details, prices and free 


ing from à to 2 


illustrated catalogue, write today to 
tures provide service temperatures to about 


Φος: MANUFACTURING 392 | " ire. produced > m y 
rectangular cross-sections, in lengths o 5 
COMPANY | in, to 2 ft. Additions of color pigment 


Department 210, P.O. Box 38 ind fillers are possibl Chemfab Corp. 
Harper Station, Detroit 13, Michigan 40-30 23rd St., Long Island City 1, N. Y 


NEW PRODUCT NEWS 


Model PZ-14 


Model PZ-6 


Single Kistler Transducer 
Measures Pressures, Rates, 
Forces and Acceleration 


measurements of diverse pressures 
rates, differential pressures, forces, 
on can now be 


SLM Transducer 
mentation for 
tubes gun 
pneumat 
rystai-ty pe 


ku Model PZ-14) per 


i 
WS Measures pressure or 


bivecti lisplays all pres 
(MN) ps! 

overs fre 

operates 


in 


listant points by 

ire Pickups opposite 

cables are joined 

5 btra t An 

tor with a Mass, spring 

crystals, converts the 

int |i precision 

Indicator Static 

omplished by turning it 

he earth's gravity field, 
G signal 

Force Adaptor, the SLM 


ter 400 


precisciy measures Orces t 
less than .005" deflection, and 
variations at any level. Larger forces 
be accommodated by using several 


Is joined 


pickups with their signal lea 
SLM Pick ps are coupled to oscillo 


ς recorders with electrostatic 


& Ρέ S 
amplifiers e.g. Kistler Piezo-Calibrator-Am 
plier units. A new Amplifier-Calibrator 
Model PT-14), single or two-channel 
rack mounted, has fast response (VU to 
00,000 cps), high gain (20), and low 
output impedance (7000 ohms). For com 
plete information, request Bulletin S-114 
Kistler Instrument Corp., Dept. PE, 
15 Webster St., North Tonawanda, N. Y. 
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CENTRIFUGAL .CASTING-1 


| f 
dais I 


LITERATURE 


AIRCRAFT AND MISSILES 
S Aviat l'oda 


The Dawn of Life o questions often asked by engineers 
bout printed circuits and their appli 

|. H. Rusu, Texas Ti ll ibout p nted rcu ind their ippl 

p blis} Is H I d Calo! [he design or electronic cil 

ubushed Dy Move 4 ten 1 l sei O ceil 

( N Cul IS GISCUSSCC, particuiarty ın Teia 

ity, 

n] onverting them into 

ne 

A Production 


ives, methods of et 


COLD-ROLI FORMING- 


ianua I l ] 


tolerances, p 
il] de SCI bed 


iuthor 


most interest in this brief discussi 


hese components are based 


f modular design and are suggested 


plug-in application 


A Learning Machine 


Abstracted from A Learning Ma 
chine" bv R. M. Friedberg, IBM 
| urnal, 590 Madison Ave D New Ἡ rk PLANNED PRODI 


int 


instructions. Difh 


such an ability are 


pre 


St } i 


One Hundred One Don'ts 
for Inventors SIMPLIFIED-PRACTICI RECOM 


FRANK VicroR HicciNsS iblishe MEND*^TIONS-Cata 
Varsitv Press, 5716 N. 2 Al Alp] | 


7, Va. 84x11, 7ί 


) inventors aw 


Printed Circuit Layout 
Design and Application 


p making. The auth 
inalvzing inven 

\. C. Anstey, P. D. HORROCKS pub p sal ind patents ror 

lished by Arthur \n ley Manufacti I- Inve ntors Council, US Dx pt 


ing Co., New Hope Penna. 84x11; 16 merce Perhap 


I 
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Publisher’s 


Postscript Petes 


A man lived by the side of the road 


...and sold hot dogs. 


He was hard of hearing, so he had no radio. 

He had trouble with his eyes, so he had no newspaper. 

But he sold good hot dogs. 

He put up a sign on the highway, telling how good 
they were. 

He stood by the side of the road and cried, "Buy a hot 
dog, mister." 

And people bought. 

He increased his meat and bun orders and he bought 
a bigger stove to take care of his trade. 

He got his son home from college to help him. But 
then something happened. 

His son said, "Father, haven't you been listening to 
the radio? 

There's a big depression on. The International situa- 
tion is terrible, and the Domestic situation is even 
worse.” 

Whereupon the father thought: “Well, my son has 
been to college. He listens to the radio and reads 
the papers, so he ought to know.” 

So, the father cut down on the bun order, took down 
his advertising signs, and no longer bothered to 
stand on the highway to sell hot dogs. 

His hot dog sales fell almost overnight. 

“You were right, son,” the father said to the boy. 

"We are certainly in the middle of a great depression." 


Wh: 


ittle storv was published some vears ago during a 


] 
period of business adjustment much like what we are experi 
encing today. And the shoe fits, doesn't it? 


Ihe more people who wail when business turns down 


vard, the more others tighten their purse strings . . . and 
reduced spending largely accounts for ou: problems today. 

We have always recovered from our business slumps— 
ind later made impressive gains, This one will be no excep 
tion. But we need to rebuild national confidence in our 
continued growth. 

Ihe engineer, because his opinion carries weight, can 
ontribute to an early recovery by maintaining a construc- 
tive and optimistic attitude about the future. Our economy 
is nowhere near as fickle as some businessmen seem to 
think. For a change, let’s salt their apparent hysteria with 
|i little logic—if engineers keep from panicking, business 
men may do the same.—AH 


SEARCHLIGHT 
SECTION 


MASTER and SLAVE 
HYDRAULIC 
REMOTE CONTROL SET 


For remote opera- 
tion of controls on 
engines, boats, spe 
cial machinery, etc. 
Eliminates compli- 
cated mechanical 
linkages, cables, 
pulleys ,etc. Master 
unit connects to 
slave unit with a 
single V4" tube. 
When master con- 
trol lever is moved, slave lever follows ex- 
actly. Light-weight, compact aluminum alloy 
construction. Dimensions: 54" W. 9” H 
134” D, (exclusive of handle Shipping 
Weight: 8 lbs. (Note: Tubing is not supplied 


Mis s 52750 
Free! 1958 
Hydraulic Catalog 


Featuring New & Surplus 
è Pumps @ Valves @ Cylinders 
* Accumulators, Hose, Gauges, 
Fittings, * Motors * Generators, 


© Air Compressors. 
All at Bargain Prices immediate Delivery 
WRITE TODAY 


415 


item 


GROBAN SUPPLY CO. 


Dept. PE-4 
1139 S. Wabash Ave., Chicago 5, III. 


CHIEF MECHANICAL ENGINEER 


M. E. graduate with heavy experience in 
machine design. He should have a good 
knowledge of load factors, stresses, strains, 
testing, development work, shop liaison, 
etc. He must be able to improve and/or 
take cost factors out of existing complex 
mechanical mass-produced equipment, as 
well as to design new equipment. He may 
now be chief mechanical engineer for a 
medium sized firm or department head of 
a larger one or he may be a senior design 
engineer for a design consulting firm. East 
coast location 


Attractive salary and bonus arrangements 
Replies treated with confidence. Send 


resume and salary expected to: 


^-1633, I 


)N.M 


CERAMIC ENGINEER 


Graduate ceramie or chemieal engineer with apen- 

enos in the produotiea of poroeiain filters er 

tory brick te fill sew tien of Plant Buperin- 

tendant with well established manufacturer. 
Salary te $10,000. Fes paid. 


FIDELITY PERSONNEL SERVICE 
1218 Chestnut St. Philadelphia 7, Penna. 
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(personal) 


Nylon goes to the dogs 





an extrudible compound 


ot wick and oil 


eliminates 
all hand 
insertions 
of felt 
components 


Fast Shipment! 


BODINE 
MOTORS... 


from stock...1/2000 to 1/6 hp 


Now Bodine offers design engineers 
265 different standard types and 
sizes of reducer and nonreducer 
motors... in stock, on the shelves, 
ready for shipment! Reducer 

torque ratings up to 219 in. Ibs. 
FREE... New 12-page engineering 
Bulletin "S." It describes, in 

detail, stock models . . . gives 
specifications and ratings. 


Bodine Electric Co., 2260 W. Ohio St., Chicago 


BODINE 
κών «μμ BODINE 
MOTORS 


the power behind the leading products 


WHY 
DON'T THEY 
RESEARCH and DEVELOP... 


1 spiral escalator for modern 
buildings? Proper placement of 
entrance and exit levels would 
permit them to be located near 
each other rather than with 
widely separated entrances. In- 
genious design should permit use 

of the same tread for going up and down many floors. ‘The spiral might 


be left open, or glassed for ultramodern appearance B. Mari 


|i mounting for automobile 
spare tires, that would serve a use 
ful purpose? If it were fixed to a 
shaft free to swing in a vertical 
irc it could lower, lift the rear 
wheels just off the ground and 
permit the car to swing about the front wheels. Parking would be a 
cinch—you drive diagonally into a small parking spot, lift the rear 
wheels, and simply push the rear end directly to the curb 


E. A. KREMEYER 


door and window hardware made 
of rubber or plastic that is really silent. 
It would be particularly helpful in in 
fants’ or children’s bedrooms, and in 
hospitals. Also how about nylon-lined 


ng to stop the squeaks? 


V. J. PERILLO 


a hammer that would hold and dispense nails one at a time 
one-handed operation would vastly simplify nailing in awkward places, 
or where the workman needs to hold on for safety or just to keep his 


work in proper interrelation R. C. GASTON 


i floor tile isphalt, linoleum, vinyl?) with adhesive on the back? 
Pull off a paper protector, heat tile, lay it, and you’re done. Or how 
ibout an adhesive in sheet form to be laid on floor? Heat tile and 


simply press on the adhesive sheet E. J. HILLS 


Have you a pet project but neither the time nor inclination to do the necessary R & D? 
Product Engineering will welcome (and pay $10 each for) similar ideas based on known 


scientific principles but lacking an inspired manufacturer 





make it/with 


GREX' 


HIGH DENSITY POLYETHYLENE | 


Boiling water ruins most plastics . . . turns them 
soft, distorts their shape . . . but the bottle made 
of new GREX plastic is unharmed by heat, even 
at hospital temperatures. 

Boiled, steamed or autoclaved, products made 
of GREX hold their original shape through count- 
less cleanings. 

Impressive fact for hospitals and homes. 
Impressive for industry, too, because many of 
today's industrial plastic moldings can be dam- 
aged or distorted by heat. Moldings made of 
high density, heat-resistant GREX polyethylene 
give longer, safer service . . . and greater 
economy. 

This versatile plastic means better products 
for you. 

*Trademark for W. R. Grace & Co.'s polyolefins. W. R. Grace 


« Co. produces GREX resin for a wide variety of uses, does 
not make the finished articles mentioned above. 


w. R.GRACE & cad 


POLYMER CHEMICALS Divisia 


OFFICES: CLIFTON. N J. CHICAGO 


n—————ÓR—— 


GRE? 
in action 


New and 
Better Plastics 


If you've an eye for new and better 
plastics, now's the time for a close 
look at GREX in action! 

See it in this virtually inde- 
structible bottle. You’ll instantly 
think of a dozen other ways to 
use GREX. For GREX is shatter- 
proof ... as well as boilable and 
freezable. Moreover, you can hot- 
stamp or screen print the surface, 
andit will accept pressure-sensitive 
labels and tapes as well. 


Countless Container 
Applications 


These few factors alone suggest 
containers. Containers for frozen 
foods, as a ready example. Even 
with thin walls you have every 
assurance of rigidity and strength. 
And GREX remains tough and 
sturdy even far below frozen food 
locker temperatures. 

GREX is equally safe with acids 
and alkalis, which makes it a log- 
ical and economical plastic for the 
drum and tank linings you need 
with these liquids. 

Still other containers? House- 
wives use billions a year. Cups, 
canisters, pails and pans . . . not 
to mention the baby bottle that 
bounces. (No more howling over 
spilled milk!) 

Interested? Send the coupon, 
and see GREX 7n action. 


Ww. R. GRACE & CO. 
POLYMER CHEMICALS DIVISION 
Dept. 2B -225 Aliwood Rd., Clifton, N.J. 


Please send further information about 
GREX for the following applications 


NAME 
COMPANY 
ADDRESS 
CITY. 


STATE. 





Sirvene impeller blades bend 9O° at 1750 r.p.m. 


= but never break, never take a “set” 


Hypro Engineering, manufacturer of pumps for farm, would not assure the 


te 
té 


home and industrial use, needed a better transfer pump knew the molding 
impeller. When they came to C/R Sirvene they asked, work. Test runs on tł 

“Can you compound and mold an impeller that will technique and the part 
tolerate extreme blade deflection 1750 times a minute “That was five years ag 

and resist ‘setting’ during long inoperative periods, and of Hypro Engineering 

still meet our standards for service life?” Compounding problem since. When you need 
to achieve resistance up to 160°F. over a wide range of call in C/R Sirvene engir 
mild acids, brines, detergents, oils and liquid fertilizers facilities are unmatched 
was relatively simple. The real problem was molding 


Sirvene engineers knew that conventional methods 


"Rn 


CHICAGO Bn eer 


Export Sales 


Other C/R Products: C/R Shaft and End Face 


SIRVENE DIVISION 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1237 ELSTON AVENUE ο CHICAGO 22, ILLINOIS 





